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The interruption in the working of the 
Belgian State Railways during the occu- 
pation of the country by enemy troops 
prevented, for four years, the ordinary 
growth of the engine shed staffs, and 
especially as regards drivers. At the same 
time, due to various causes, gaps were 
formed in the ranks of the enginemen 
which contributed to the shortage of com- 
petent men necessary for the safe work- 
ing of locomotives. 

The Administration of the Belgian State 
Railways thus found itself in a very 
awkward position when, after the armis- 
tice, it had to take over again the work- 
ing of the railways and make use of men 
as drivers whose experience and know- 
ledge were far from what it should be. 
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Figs. 1 to 1], pp. 251 to 263. 


This state of inefficiency naturally in- 
cluded the firemen also from whose po- 
sition drivers are recruited. 

On the other hand, the institution of 
the eight hour day and the weekly rest 
for the train staffs necessitated a simul- 
taneous inerease in the number of men 
required for working any particular ser- 
vice. 

These various causes coming together 
had the effect of very considerably lower- 
ing the professional standard of our en- 
gine drivers, and if we add to this a 
general weakening in the desire to be in- 
structed — due to that period which upset 
everything and of which the consequences 
still exist — it will be clear how neces- 
sary it was to deal with the question. 
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_ Though the running Dine has mater- 
ially benefited by the latter, it has | nats 
as a rule made sufficient effort to im- 


prove its professional value, and it seems 


useless to count on its own initiative to 
help to modify this state of affairs. To — 
do this we must, on the contrary, bring 
it into the right direction by organised 
instruction, the aim of which will interest — 
the man in the end to be attained, and 
in which he will indirectly be obliged to 
study in order to arrive at the various 
stages in his career, and this instruction ~ 
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ciple of the eight hour day. _ 
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b) as far as possible to specialize as 
regards the instructors; 

c) improve, complete and make uni- 
form the apparatus used in the class 
rooms. 


By this method we get as far as pos- 
sible : 

4° Uniformity in instruction; 

2° Uniformity in the various appar- 
atus, diagrams, etc., used for teaching. 


These classes serve a double purpose : 
by their means it is possible to find out 
if members of the staff have sufficient 
knowledge necessary to fulfil their duties 
with safety, regularity, and economy; this 
is the strictest minimum that should be 
expected from them, and it is admitted 
that only two hours instruction per month 
is hardly sufficient to obtain this object. 

Secondly, the classes endeavour to im- 
prove the teaching of the driver and to 


_ methodically prepare candidates for the 


position of driver to successfully attain 
the necessary standards by which they 
obtain the grading to which they aspire. 

It is for this second object that efforts 
are more specially directed; the new 
elasses that have been formed for this 
purpose and which the staff are expected 
to attend must evidently be held outside 
the usual working hours, thus making 
use of the free time, which is the conse- 
quence of the eight hour day, to complete 
and improve their professional education. 

It was not feasible to extend the classes 
to the rolling stock employees on account 
of the expense involved. Professional 
associations understand the position, and 
admit and recommend the solution 
adopted. 


* 
* * 


Our report is divided into three parts : 
4° Equipment; 


2° Organisation; 
3° Syllabus. 


* 
* * 


EQUIPMENT. 


A distinction should be made between 
the ordinary class rooms and the car or 
travelling class room. 


I. — Class rooms. 


A new basis for arranging these rooms 
has been considered in order to fit them 
up with standard apparatus according to 
minimum requirements. The present 
apparatus now shown is insufficient and 
unsuitable and will be brought up to date 
according to the new standard. 

The apparatus suggested for the class 
rooms will include : 


a) spare parts (complete, those that 
may be taken to pieces, and sectional 
parts) ; 

b) models to a smaller or larger scale 
(that may be taken to pieces and sec- 
tional) ; 

c) working models on reduced scale; 

da) wall diagrams (working designs and 
coloured drawings). 


The apparatus should be as follows : 


1. Boiler. — Wall drawing showing the 
longitudinal section of a complete modern 
locomotive boiler. 


2. Superheater. — A set of wall dia- 
grams showing sections of various kinds 
of superheaters. 


3. Feed. — A Rongy and a Gresham 
injector in section (with spare parts). A 
holding up valve with safety cock, the 
casing being cut open. Various kinds of 
joints used for connecting the injector or 
feed pump to the pipes. Ball and socket 
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joint by means of which water is supplied 
to the injector from the tender. 


4. Safety appliances. — A Wilson 
safety valve in section. A Bourdon pres- 
sure gauge opened out. A Dewrance 
water gauge, a « bouteille » water gauge 
and a German water gauge, all to be taken 
to pieces and fixed on a board. A fus- 
ible plug. 

5. Steam supply. —- A Walschaerts re- 
gulator and a double seated regulator. 


6. Valve gear. — Anvordinary piston 
valve. 

A flat Trick valve. 

A balanced flat valve. 

A wooden model of an eccentric arrang- 
ed so as to show the angle of advance 
and eccentricity. 

A working model showing the Wal- 
schaerts valve gear. 

A working model showing the Stephen- 
son valve gear. 

A set of wall diagrams showing the 
working of these gears with superheated 
steam (admission by the inside ports). 

A set of wall diagrams showing the 
method of uncoupling the various parts 
of the valve gear in case of accident (parts 
to be numbered according to the order 
in which they are taken down). 

A set of sectional coloured drawings 
showing the various types of piston valves 
in use on the Belgian State Railways. 

Various arrangements of starting gear 
used for compound locomotives. 


1. Various accessories. — Drain cock. 
Belgian State relief valve. German relief 
valve. Belgian State by-pass. German 
by-pass. A Gresham sanding arrange- 
ment. A pressure reducing valve for car- 
riage warming purposes. 

8. Lubrication. — a) Lubricators for 
the moving parts : 

A Bergmarck lubricator. 


A lubricator with fixed needle valve. 

A lubricator with adjustable needle — 
valve. 

A lubricator with peg. 

A lubricator with spindle. 

A lubricator with peg and valve com- 
bined. 

b) Cylinder lubricators : 

A Nathan lubricator. 

A Rosceoé lubricator. 

A Kessler lubricator. 


9. Brake work. -— A driver’s brake 
valve with equalising release for the West- 
inghouse as well as for the A and B Knorr 
brakes. A detailed arrangement showing 
a Westinghouse pump with correspond- 
ing distributing parts. The regulating 
device for the Westhinghouse pump. A 
feed valve. Cock for working the brake 
direct. An ordinary triple valve. A 
rapid action triple valve. A double stop 
valve (all to be taken to pieces and in 
section). A set of descriptive and dia- 
grammatic wall sketches showing the gen- 
eral arrangement and the fitting up of 
all parts of the Westinghouse brake, as 
well as the working of the pump, the 
driver’s brake valve, the triple valves, 
the direct brake valve, the double stop 
valves, etc. Finally, a set of diagram- 
matic explanatory sketches designed to 
quickly show the working of the direct 
and automatic brakes combined. 


10. Signalling. — Two drawings giving 
a general view of the three-position sys- 
tem -of signalling showing on the one 
hand the meaning of the various signals, 
and on the other, the general application 
of the rules relating to signalling by 
numerous examples. 


II. — Classes held in instructional cars. 


Improvement lectures are also given in 
specially arranged cars running from 
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place to place. These lectures include a 
series of four, dealing respectively with 
the boiler, valve gear, brakes, and signal- 
ling. These lecture cars being itinerant, 
the instruction given from them is sub- 
stituted at certain times for that of the 
class rooms. They are made up of two 
very large bogie cars joined together by 
means of a flexible gangway, and were 
_ formerly electric motor cars fitted ‘with 
accumulators and since altered. These 
cars have now been fitted with the special 
and costly material that cannot be sup- 
plied to all the class rooms on account 
of their high cost. 


The first car contains : 


a) a room in which is fitted working 
and other models (fig. 1), showing the 
action of the boiler and especially the 
feed apparatus, steam delivery and safety 
dppliances, as well as valve gears and 
lubricators; 

b) a combined arte and office, 
fixed at the front of the car and con- 
taining a bed with the usual requisites, 
a writing table, gas stove, etc.; 

c) a flush W. C. is fitted near the coup- 
ling up of the second car, and a receptacle 
containing the boiler of the thermo-sy- 
phon which supplies the necessary steam 
for heating the first car. 


The second car contains : 


a) a room for describing the working 
of the Westinghouse brake and signal- 
ling; 

b) a dressing room fitted at the far 
end of the car; ; 

c) a cupboard to hold various articles 
fixed near the coupling of the cars, as 
well as a receptacle for the boiler of the 
thermo-syphon supplying the steam for 
heating this second ear. 
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Fittings in the first car. 


Looking along the right hand side of - 


the car from the front of the black board 
fixed at the end (fig. 1) may be seen 


five working models (beginning at the 
left) showing respectively the working of : 


1° Valve gear with one eccentric arrang- 
ed with variable valve travel and angle 
of advance “and with interchangeable | 
valve; “. 

2° Valve gear vith Walschaert’s link © 
motion for saturated steam; 

3° Valve gear with Walschaert’s link | 
motion for superheated steam locomotives ; 

4° Valve gear with Stephenson’s link 
motion. with open rods for saturated 
steam; 

5° Valve gear with Stephenson’s link 
motion with open rods for Se 
steam (see fig. 2). 


All these models, made to a scale of 
2/5 have been constructed with the 
greatest care so that their working may 
be accurately observed. 

A table is fixed in front of the black 
board (shown in fig. 3) on which is 
placed various models of bogies made ac- | 
curately to. drawings: to a scale of 1/5 
(see fig. 4). 

In addition, following the centre line 
of the same car, a table with shelves is 
placed (see figs. 4 and 4) on which is 
displayed and fixed to it the following | 
apparatus, cut and arranged so that their ~ 
action can be explained : 

A Rongy injector (non-lifting) ; 
A German injector (lifting and re- 
starting) ; 
A Metcalfe injector (lifting and re- 

starting) ; 

A Gresham injector (lifting and re- 
starting) ; se 

A Roseoé lubrieator; 

A Kessler lubricator; 
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complete model of a type 9 locomotive boiler, Exa:t reduction to a scale of 4/5.- 


Section of a 
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A Nathan Penneaions 

Various types of lubricators for the 
motion; 

A Walschaert’s regulator; 

A regulator with double seated valve; 

A Dewrance water gauge fitted to a 
small cylindrical vessel; 

A Gresham sanding apparatus. 

Underneath the table on a lower shelf 
are placed, a stuffing box, a superheater 
element, etc. 


Finally, on the third table placed at 
the entrance of the car is fixed a complete 
sectional model of the boiler used on 
locomotives type 9, exactly reproduced 
to a scale of 1/5 (see figs. 5, 6 and 7). 
Later on a model of the mechanism of a 
~ compound engine will be added in order 
to complete the apparatus in the first car. 


Apparatus in the second car. 
4° BRAKE DETAILS. 


a) Westinghouse pump, model F. 


This pump (shown in fig. 8) is cut in 
numerous sections in order that the ar- 
rangement and working of the parts, the 
circulation of the compressed air and 
steam, as well as the action of the suction 
and delivery valves may be clearly seen. 
The distributing parts are worked by 
means of electricity, whilst the raising 
of the valves is reproduced by a mechan- 
ism worked by levers. 

With the model so arranged, the in- 
structor has only to turn the handle shown 
in the bottom part of figure 8, which 
through the medium of a screwed shaft, 
works the pump. 

The action of all the various parts may 
then be seen by the students as occurs in 
reality. 

In addition, a working coloured dia- 
gram (see fig. 9) is attached to the back 


of the apparatus which allows the 
students to more easily follow the paths 
taken by the compressed air and steam, 
as well as the action of the reversing and 
distributing valve. 


bh) Complete brake apparatus. 


At the end of the car (fig. 9) is fixed 
a complete combined automatic and direct 
Westinghouse brake gear, which includes 
everything from the main reservoir fed 
by a special pipe down to the brake cyl- 
inder, the piston of which is balanced by 
means of a suitable system of springs. 
Kach individual that is being taught can 
thus study the working of the various 
parts and see the relation they bear to 
the other elements of the brake. For this 
purpose a system of brake gearing is ar- 
ranged and connected to a pipe 490 feet 
long, from which branches out every 
49 feet, 10 combined groups of brake cyl- 
inders complete with auxiliary- reservoirs 
and triple valves. The result of any 
faulty application of the driver’s brake 
valve can then be seen, and the various 
causes of broken couplings, either due to 
this cause or to defects in adjustment, or 
upkeep of the parts, may thus be studied. 

It should be noticed that the distribut- 
ing apparatus on both engine and tender 
(see fig. 10) are connected to similar 


_parts in section, working exactly as the 


parts do of which they are doubles. 

The study of the working of each part, 
as well as the general action of the brake, 
is made clearer by means of a diagram 
on rollers fixed in a glazed frame, as 
shown in figure 11. This is unwound 
by means of the handle arrangement 
clearly shown in the figure. 


2° SIGNALLING. 


_ In order to give instruction concerning 
signalling, a rectangular oak stand 3 ft. 
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and direct combined. 


Fig. 10. — Complete installation of a Westinghouse brake equipment, automatic 


Fig. 144. — Glass fronted roller frame for studying the working diagrams of the Westinghouse brake. 
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3 1/2 in. x 6 ft. 7 in. and suitably ar- 
ranged has been fixed down the centre 
of the car (see fig. 9). Under a sheet 
of glass serving as instruction table a 
series of diagrams may be unrolled show- 
ing typical examples of arrangements of 
lines, crossings, junctions, stations, ete. 
These diagrams have been.drawn on a 
length of linen sheeting 2 ft. 9 1/2 in. 
wide and fixed to two rollers, one at 
either end of the stand, from which it 
is unwound by means of the handle shown 
in figure 9. This sheet also passes over 
two supporting rollers fixed across the 
interior of the table. The position of the 
signals is marked on it by red dots, so 
that all that is necessary in each parti- 
cular case is to place the miniature signal 
with arm complete in any required posi- 
tion. The arms of these signals are work- 
ed by hand and can be placed in their 
proper positions. When one particular 
case has been dealt with, a turn is given 
to the handle and the next one appears, 
when the signals can be moved to their 
new positions or added to according to 
requirements. A reserve of signal models 
is kept in two drawers with compartments 
fixed in the lower part of the table. 
* 
* 

The two cars are lighted with gas 
(Pintsch’s system) supplied from in- 
dependent reservoirs containing suffi- 
cient for a month. 
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ORGANISATION. 


The two hours of actual instruction, 
the time taken up for which is paid for, 
takes place at all the running sheds, and 
is compulsory. In order to make this 
instruction general, twenty-three central 
class rooms (centres) have been fitted up 


at various locomotive depots of the rail- 
way. In these centres, in addition to the 
erdinary classes held outside working 
hours, fifty lectures per year, or one each 
week, are also given. The same subject 
is treated during the whole week, so that 
the instruction may be given to those 


whose working hours could not fit in | 


with any particular fixed time, and thus 
enable everyone to follow the entire 
course. The syllabus of these fifty les- 


sons is given at the end of this article. — 


The lectures given at these central 
classes began on the 1 January 1924 and 
will be repeated every twelve months, and 
must be followed during two periods of 
twelve months. They may be attended 
by any member of the running staff who 
are working in connection with locomo- 


tives, but are compulsory for firemen and | 


those desiring to become engine drivers, 
and for those engine drivers who wish 
to sit for the examination to become 
inspectors. 
appendix, is filled up for each individual 
attending these courses of lectures. 

The progress, etc., made in these classes 
as a result of questioning those desirous 
of becoming drivers, or driver inspectors, 
is noted each month on these forms, and 
the marks obtained is taken into consider- 


ation of the aptitude of the individual. - 


In addition, those who have obtained the 
best results in their answers and shown 
an interest in their work will have prior- 
ity of choice for entering the branch they 
particularly aspire to. On the other hand, 
as it is admitted that it is of little use 
attending technical classes without suffi- 
cient elementary knowledge, lessons of a 
preparatory nature have been instituted. 

This preparatory instruction deals with 
the fundamental principes of arithmetic 
(the four rules, fractions, rule of three, 
the metric system and simple problems 
relating to the work engaged in), physics 
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and elementary mechanics (definition of 
common terms such as pressure, force, 
velocity, work, power, heat units, etc., 
used in the fifty lessons). 

This preparatory instruction, which ‘is 
compulsory for firemen aspiring to be 
drivers, and optional for others in the 
locomotive service desirous of improving 
themselves, is given each year for four 
months commencing on the 1 September 
in the centres, and permanently every 
four months in all the ordinary class 
rooms of the locomotive depots. 
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SYLLABUS. 


A) List of the sixteen preparatory lessons. 


J, — ARITHMETIC. 


1. Enunciation and written description 
of whole and decimal numbers. 
Exercises : addition of whole and 
decimal numbers. Simple sums : 
subtraction of whole and decimal 
numbers. Exercises and _ simple 
sums giving answers and their work- 
ing out. These questions have spe- 
cial reference to loading fuel on the 
tender. 


2. Multiplication of whole and decimal 
numbers. Practical application with 
answers and working out of. the 
sums. 


3. Division of whole and decimal num- 
bers. Practical examples relating 
to the allocation, consumption, and 
bonuses dealing with fuel. 


4, Fractions, proportions and percent- 
ages; the rule of three. Problems 
(relation of heating surface to grate 
area, and superheated area to heat- 
‘ing surface; also proportion of adhe- 
sive weight to total weight; propor- 
tion of fuel burned according to 


given conditions; speed of trains, 
ete.) 


5. Measures of length, areas, volumes 
and weight. Multiples and submul- 
tiples in current use. 


6. Applications- of the metric system. 
Perimeter of a square, a rectangle 
and of a circle. Area of a square, 
a rectangle, a circle and of a cyl- 
indrical surface. Volume of a cube, 
a rectangular block and of a cyl- 
inder. Case in which the diameter 
of the cylinder cannot be measured 
(volume as function of the perime- 
ter). Practical examples. 


7. Practical examples and application of 
the metric system (perimeter and 
area of grates, cubical contents of 
fireboxes, heating surface direct and 
indirect, areas of blast pipes, vol- 
umes of known locomotive cylinders, 
pressure exerted by steam on pis- 
tons, etc.). 


8. Elementary knowledge relating to 
drawing and geometry: the point, 
straight line, areaand volume. Vari- 
ous lines. Straight, diverging, pa- 
rallel, at right angles. Knowledge 
concerning angles: angles opposed 
at their apex. Bisection. Comple- 
mentary and supplementary angles, 
etc. Fundamental properties of the 
circle. 


9. Knowledge relating to elementary 
physics. Production of heat by 
means of fuel. Measure of heat 
quantities. Calories: definitions; 
specific heat. 


10. Combustion: composition of fuels, 
solid matter (carbon) volatile (hy- 
dro-carbons) and incombustibles 
(ash). Complete and incomplete. 
Knowledge relating to the calorific 
value of fuels. 


11. Rational method of firing: neither 
too much nor too little air. Calcul- 
ations relative to this. Determin- 
ation of the calorific value of fuels. 
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, tive and its boiler. é 
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ing brake valve. Instruction as to 
its working (the five positions). 
Feed valve. 


23. Description and working of the or- 
dinary triple valve and of the rapid 
action triple valve. 


24. Main feed pipe and accessories (alarm 
whistle, isolating cock, etc.), Coupl- 
ings. Brake cylinders. Brake rods 
and levers and method of adjusting 
them. 


25. Direct acting brake and automatic 
brake combined. 


26. Knorr brake with vertical handle and 
four position valve. 


27. Knorr brake with horizontal handle 
and direct brake combined. 


28. Testing the brakes. Securing brakes. 
Measures to be taken on the road 
and on arrival. 


II. —. MANAGEMENT OF THE LOCOMOTIVE 
AND ORGANISATION OF THE STAFF OF 
DRIVERS AND FIREMEN. 


29. Combustion. Rational use of vari- 
ous kinds of fuel. Management of 
the fire and of the boiler (feed, etc.). 


30. Management of locomotives in gen- 
eral. Running with closed regu- 
lator. 


31. Management of the superheated loco- 


motive. Casualties with superheat- 
ed locomotives. 


32. Management of compound locomo- 
tives. Casualties with compound 
locomotives. 


33. General duties and obligations of 
the drivers. Reporting complaints, 
entering up working sheets, etc. 


III, — SIGNALLING. 


34. Hand signals given by the staff and 
train signals. 


35. Meaning of the lights, oral and hand 
signals, two position fixed signals. 


IV. —_ RUNNING LOCOMOTIVES IN SERVICE. 


a) Working and running light engines. 
Accidents and irregularities. 

b) Working and running trains. Ac- 
cidents and irregularities. 

c) Shunting service. 


V.— VARIOUS BREAKDOWNS AND MEASURES 
TO ADOPT. 


47. General rules for cases of accident 
and measures to be taken in case of 
derailment. 


48. Accidents to the boiler and its ac- 
cessories. 


49, Accidents to the working parts. 
50. Accidents to the wheels or framing. 
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Form relating to. . 


2° permanent driver. 


1° fireman. 
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Rolling-stock and train control on the South African Government Railways. 


Figs. 1 to 14, pp. 271 to 293. 


(Railway Gazette.) 


The South African Railway Adminis- 

tration has nine divisional offices, oper- 
ating a total of 11 478 miles of track (all 
single line except for 167 miles), spread 
over an area larger than the total square 
mileage of the following countries com- 
bined : British Isles, France, Germany, 
Spain, Italy, Denmark, Portugal, Greece, 
Switzerland, Holland and Belgium. The 
divisions are grouped into four « sys- 
tems », each being under an Assistant 
Manager. For control of rolling-stock 
the divisions deal direct with the Gen- 
eral Manager’s office. 
. Except on the branches with a limited 
train service, where drivers and guards 
are handed a printed < authority to pro- 
ceed form >, filled in and issued after 
the exchange of telegrams between sta- 
tionmasters, the trains on single lines 
are worked on either the electric staff 
or electric tablet system. On double 
lines three-position block instruments 
are. used, the dense sections haying track- 
circuiting devices in addition. 


Means of communication 


Single line train working would afford 
excellent opportunities for.economy and 
improved efficiency in operation by 
adopting < control » methods if the 
means of communication were suitable 
for the purpose. The latter, however, 
are mostly by telegraph with instru- 
ments of the Morse recording type and 
with < Phonopore » speech superimpos- 
ed. The electrical experts of the South 
African Railways have to contend with 


many difficulties which are, perhaps, 
not experienced elsewhere, such as 
stretches of rocky country hundreds of 
miles in length where rain may not fall 
for twelve months or more. Metallic re- 
turn circuits are out of the question on 
account of expense, and with the poor 
earth available, both distance and clear- 
ness of speech are limited. Another 
difficulty, also due to economy, is the 
presence of long-distance postal tele- 
graph lines on the same poles, causing 
heavy induction from Wheatstone cir- 
cuits, and others which interfere with 
speech on the « Phonopore > instruments. 
To have achieved any form of ¢ con- 
trol » by telephonic equipment is, there- 
fore, a matter for congratulation. 


Conservation of rolling-stock. 


During the late war the coal bunker- 
ing and other traffic increased consider- 
ably, and there was also the movement 
of war stores to and from the campaigns 
in the late German East and West Afri- 
can territories, causing a very heavy de- 
mand for trucks. In common with 
other railways throughout the world 
there were a depletion of artisan staff 
and shortage of material, so that the. re- 
newal and repair work were much below 
normal. The shortage of trucks was re- 
medied in a great measure by the intro- 
duction of <« rolling-stock control >. 

Sir William Hoy, the General Manager 
of the Union Railways, with his lengthy 
practical experience covering all parts 
of the South African Railways, realised 


that methods of control which would 
suit one division would not necessarily 
suit another, and, while urging upon his 
principal officers the need for conserva- 
tion of truckage and more scientific 
methods of distribution, allowed his 
divisional superintendents to carry out 
control method to suit their own widely 
differing local conditions. 

At some date in the near future com- 
parisons of methods and results will no 
doubt be made, and the best features of 
each incorporated into one control sys- 
tem. The main principles, at least, are 
already uniform, the differences in meth- 
ods being due to the variety of difficul- 
ties to be overcome, the varying nature 
of train services, and differing facilities 
for communication. In Division 6, for 
instance, the traffic is chiefly in bulk, 
and the regulation of engine power and 
also the intensity of train service, are 
ever present problems. Division IJ has 
not the same intensity of train service, 
but has a heavy internal or local traffic 
which offers scope for economy in truck- 
age, and working of pick-up trains. Di- 
vision 2 has to deal principally with 
heavy train-loads passing through. Sey- 
eral of the divisions require to concen- 
trate attention upon load changes due to 
varying gradients. , It will be apparent 
that the officers at Central Control must 
necessarily be conversant with the traffic 
and operating peculiarities of all the di- 
visions. 


Central Control of rolling-stock. 


The Central Control Office is at the 
headquarters of the General Manager, 
viz., Johannesburg, and has been in 
existence many years. Divisional offi- 
ces telegraph each day the summarised 
particulars of rolling-stock on their di- 
visions. Daily balances for each divi- 
sion are maintained, as from the last 
census, on « exchange > information sent 
every 24 hours from the border stations 
of the divisions. A « normal working > 


programme for flow of empties through- 
out the Union is in force, which gener- 
ally provides for the shortest empty 
mileage of trucks to centres where there 
is a daily demand for specified types. 
The Central Office in Johannesburg is 
kept well advised of prospective arrivals 
of ships, movements in the grain and 


cattle markets, forthcoming agricultural — 


shows, stock sales, etc., and is therefore 
in a position to restrict, augment, or di- 
vert the flow of empties as reflected in 
the divisions’ reports of spare trucks 
despatched on the normal routes, A 
form used for this purpose by the Cen- 
tral Control Office gives particulars of 
tonnage on hand and despatched during 
the previous 24 hours, at all principal 
« staging » stations throughout the sys- 
tem, in order to indicate where action 
is necessary to avoid congestion at any 


particular point. With the advent of © 


divisional < control > the information re- 
ceived at Johannesburg has become more 
accurate, and shows the actual position 
at a closer hour to the receipt of the 
information than was‘possible formerly. 
Conversational telegrams from the Cen- 
tral Control Office to the divisions, ac- 
quainting each very briéfly with the po- 
sition in other parts of the Union, are 
also a feature of the system. 

Each divisional control is required to 
act in accordance with general instruc- 
tions telegraphed from the Central Con- 
trol in the matter of sending trucks to 
other divisions. The loading of a por- 
tion of local traffic within a division is 
held back when necessary, in order to 
rush empties to another division perhaps 
a thousand miles away, when Central 
Control so instructs. Empty vehicles 
are for this reason sometimes given pre- 
ference in transit over loaded vehicles. 


Divisional rolling-stock control 
methods : Division 1 


Division 1, extending from Cape Town 
to De Aar, with several important braneh 
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lines, has a divisional Control Office at 
Cape Town, and sub-control offices at 
the principal engine depot stations. At 
each of the sub-controls a chalk board 
is provided. That in use at Caledon is 
shown in figure 2. Each station is re- 


quired to telephone to its sub-control at 
specified times, twice a day, full parti- 
culars of the yard in the manner laid 
down on the control advice, and, at other 
suitable hours, based upon the train ser- 
vice, latest particulars under items A, B, 
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Fig. 2. — Rolling-stock record board in use at Caledon, division 1. 


EandF. The headings of this form are 
shown in closed up form in table 2. In- 
structions on the back are as in table 1. 

The sub-control stationmaster thus has 
before him a view of the whole section, 
and supplies suitable trucks from the 
nearest available point, sending loaded 
trucks if possible, but not supplying 
more vehicles than can be cleared, when 
loaded, by the engine power at his dis- 
posal. Loaders are encouraged to place 
orders a few days ahead, which arrange- 
ment assists the staff to curtail the empty 
truck mileage. 

The sub-control stationmaster tele- 
phones each afternoon to the Divisional 


Control Office summarised particulars of 
the requirements which he is not able 
to meet out of his own spares, together 
with details of the spare types he has, 
and brief information regarding the 
loaded trucks labelled to other sue -con- 
troller’s sections. 

After co-ordinating the informatian re- 
ceived from the different sub-controls, 
and taking into account all loaded trucks 
ready for transit (or already in transit) 
which can reasonably be expected to 
arrive on the sections by the following 
morning, the Divisional Control staff 
issue instructions for the transfer of 
empty trucks from one section to an- 
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; TABLE 1. 
Instructions regarding Control’ Advice. 


NOTES. 


From (Insert Station Name), 
For (Insert Name of Unattended Siding). 


| : A UP LOADED TO CLEAR. 
: _ 1st Wire. — Show each truck separately. If for a station on the Section, show number of sheets, etc. 
: ; Gross tonnage to be shown for clearance arrangements, 


Subsequent Wires. — Show truck number only. 


‘B DOWN LOADED TO CLEAR. 
Same as « A ». 
C LOADED INWARD. 
1st Wire. — Show truck numbers, sheets, etc., and approximate hour of release. 


Subsequent Wires. — Show truck numbers only any alteration in approximate hour of release. 


D PARTLY LOADED OUTWARD. 
1** Wire. — Show truck numbers, destination, sheets, etc., necessary, and approximate hour of 
completion. 
Subsequent Wires. — These trucks not to be included under « D » in subsequent wires unless any 
alteration in approximate hour of completion. ’ 
E EMPTIES. 
1st Wire and Subsequent Wires. — Show each truck number separately and total number of sheets, 


ropes and chains. 


1 EMPTIES ALLOCATED TO STATION OR SIDING FOR LOADING. 
1st Wire. — Show separately each truck which has been definitely allocated to the station or siding for 
loading, also total number of sheets, etc., allocated. 


Subsequent Wires. — Diito, until loading has commenced. 


‘G TRUCKS REQUIRED. 
1st Wire. — Show each truck separately unless two or more will be identical in type, traffic, destination 
and date. 
Subsequent Wires. — Particulars not to be repeated but reminders and inquiries, etc., to take form 
oi separate letters or telegrams. 


H CANCELLATION OF TRUCK REQUIREMENTS. 
Show same particulars as in « G » as soon as any order for a truck is cancelled. 


a, < ae GENERAL. 

| Inwards laden trucks must not be loaded outward without consent of controlling depdt. 

Loaders must be encouraged to give ample notice of their requirements. 

The controlling depét will mark off allocated trucks against stations’ individual requisitions, and 

' should loading not be commenced at anticipated time, the autority of controlling depot must be sought 
before using truck to meet another order. 


i All trucks must be shown in the morning and afternoon position advices to controlling depot, but 
| trucks under headings « G» and « D » will only be repeated in the clearance wires at the other hours 


laid down under circumstances shown in above notes. 
Truck numbers under « H» and « F» must be repeated in all advices. 
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TABLE 2. — Headings of rolling-stock Control Advice. 


R.S. Control Advice. 


Truck number. Destination. Gross tons, Class of traffic. 


Sheets, 
chains, ropes. 
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other, and advise the sub-controls of the 
loaded and empty vehicles going for- 
ward. 

Among the reasons for adopting this 
method of sub-control, which has given 
very successful results, may be mention- 
ed the fact that in the country districts 
a great deal of loading is performed at 
different seasons by farmers themselves, 
at crossing loops and sidings where not 
staff is on duty. Many of these places 
are equipped with telephones which en- 
able the farmers to get into touch with 
the stations on either side, and also with 
the sub-control (but not with the divi- 
sional office). Orders for trucks are re- 
corded, and information given to farm- 
ers as to date time the vehicles will be 
placed at their disposal. 

The empty trucks are labelled with 
the names of the loaders for whom they 
are intended before being despatched to 
the unattended sidings. More intensive 
interest on the part of depot station staff 
in rolling-stock matters is engendered 
by giving them full responsibility for 
supplying and clearing stations on their 
sections. 

By use of these methods distribution 
has been made more equal, and the 
knowledge of loaded trutks in transit 
obtained under this system is used to 
such advantage that at harvest and other 
busy periods the outstanding orders for 
trucks have been reduced by at least 
50 % from the pre-control figures. There 
is a reduction in time trucks are waiting 
clearance, and « cross working » of emp- 
ties, formerly often not avoidable, is 
now practically unknown. All stations 
on the division are notified by circular 
from time to time of the < policy » to be 
followed, such as loading particular 
_ types to certain districts. 


Staff and telephonic methods. 


No additional staff is provided at sub- 
control stations, the stationmasters being 
able to attend to distribution of rolling- 


stock more accurately and in less time 
with the boards than with the large 
printed forms previously used. Except 
in one or two instances all stations in 
each sub-control area use the speaking 
instruments for communicating with the 
depot station, it being the exception to 
use the telegraph. Prior to control it 
was the practice to send a daily rolling- 
stock code telegram, so that on Divi- 
sion. 1 alone a sum of over £2000 per 
annum has been saved in cost of tele- 
graph work, which, in that division, was 
then in the hands of the postal depart- 
ment. 

During periods of general shortage on 
Division 1 the rolling-stock section of the 
trains office, situated in an adjoining 
room, is consulted, and arrangements 
made which suit the needs of the mo- 
ment, such as facilitating despatch of 
shipment wool for which boats are ar- 
riving, or loading of grain in districts 
where the grain sheds are reported full, 
and bagged grain is stacked in the open, 
etc. Consideration is given to engine 
power at the disposal of the sub-controls 
in order to avoid light loading of trains. 
A detailed description of the Divisional 
Control Office at Cape Town is given 
later. 


Divisional rolling-stock control 
methods: Division 2. 


Divison 2 has its headquarters at Kim- 
berley, and embraces the area between 
De Aar in the south and Bulawayo in the 
north, and Klerksdorp in the east. The 
whole of the rolling-stock distribution 
and movement, except that between Ma- 
feking and Bulawayo, is controlled from 
the divisional office, on information re- 
ceived from stations by telephone and 
telegraph at 2.30 p. m. daily in the form 
illustrated in table 3. The particulars 
are summarised in a statement collating 
the individual advices. 

Supplies and clearances of trucks are 
arranged by ¢« pick up » trains on in- 
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structions from the Control Office to 
train starting depots. Boards are not 
used at the divisional office. 


Divisional rolling-stock control 
methods : Division 3. 


The whole of Division 3, controlled 
from the Divisional Superintendent’s 
headquarters at Port Elizabeth, reaches 
to De Aar in the north, Port Alfred in 
the east and Mossel Bay on the west. It 
has two border stations with Division 4, 
viz., Cookhouse and Rosmead. The in- 
formation received and action taken are 
similar to that in Division 2, but instead 
of summarising on a statement, the rol- 
ling-stock position is visualised on a 
board. 


Divisional rolling-stock control 
methods : Division 4. 


Division 4, with headquarters at East 
London, includes the eastern side of 
Cape Colony up to the borders of the 
Orange Free State. The division covers 
993 miles and includes 137 stations and 
sidings. Movements and distribution of 
rolling-stock are controlled from East 
London with the assistance of two sub- 
control offices, one at Queenstown and 
another at Burghersdorp. The informa- 
tion furnished by stations is very similar 
in detail to that obtaining on other divi- 
sions, but the boards for visualising the 
position are of different design. The 
names of stations are painted in ge- 
ographical order with groups of pins op- 
posite the names, the groups being head- 
ed <« Inladen >, « Empties >, < In transit > 
and < Staged >». Detailed particulars are 
received twice daily, from the indivi- 
dual stations in the neighbourhood of 
East London, and summarised particu- 
lars from the sub-controls, when metal 
discs are placed upon the pins opposite 
the names of the stations concerned. 
Different coloured discs represent types 
of trucks, and the quantity of each type 


at a station is shown by a smaller disc 
with numerals, so that the colours of the 
larger discs are not obscured. Vehicles 
under repair, etc., are shown by discs 
with a red cross over the type colour 
(see fig. 3). 

In each of the three areas into which 
Division 4 is divided certain of the prin- 
cipal depots obtain the required infor- 
mation from the smaller stations in their 
vicinity and transmit it to the control 
or sub-control office. It is desirable that 
the depot stations should know the state 
of yards on the respective sections oper- 
ated by trains they despatch, as Control’s 
instructions can thus be anticipated and 
immediate effect given to them. Various 
depot and junction stations advise the 
Control Offices concerned of trucks in 
transit. The area controlled in detail 
from East London embraces 410 miles) of 
line. Provision is made at the foot of 
the control board for summarised parti- 
culars from the sub-controls. 


Divisional rolling-stock control 
methods: Division 5. 


This division embraces the Orange 
Free State, the Control Office being at the 
capital, Bloemfontein. Sub-controls are 
situated at Kroonstad, Bethlehem and 
Springfontein. Stations in each of the 
four areas send particulars of their truck 
positions once daily at noon, or earlier 
according to the train service operating 
on the respective sections. Where pos- 
sible the information is given over the 
telephone or < Phonopore »;-in other 
cases by telegraph on-forms as used by 
Division 2. The position is visualised 
on boards by means of coloured discs 
similar to those used on Division 4. 
There are, however, 27 different colours 
or combinations of colours used at 
Bloemfontein. Quantities are indicated 
by small numeral plates of single digits. 

In addition to the above, each junction 
station in the Orange Free State is pro- 
vided with a control board upon which 


at 


full particulars of individual trucks on 
branch lines are recorded. The junction 
stations come directly under the respect- 
ive sub-control offices, and have no au- 
thority to distribute trucks. The boards, 


Steel bogies. 


Blue 
Tvopsided bogies. 


Open shorts. 


Dropsided shorts. 


however, enable junction stationmasters 
to keep an accurate check on the move- 
ments of vehicles and the progress of 
loading or unloading, and thereby assist 
the sub-control office to keep rolling- 


Cattle. 


Yellow 
Sheep. 
Green 
Nil. 
(<) Sheets. 


Colour according to type 
Black required. 
Loading or waiting to load. 


Special types of trucks such as fruit bogie and short refrigerators 
are indicated by a white disc with a code letter on top thus : 


Quantity dises : 


© 


Fig. 3. — Indicating discs used in Division 4 for Bast London Control Board. 


stock on the move, thus ensuring the 
utmost revenue-earning mileage being 
procured. The boards at junctions are 
also of considerable assistance to in- 
specting offices. It has been found that 
an efficient and economical control by 
means of the existing facilities for com- 
munication has been obtained, and there 


has not been any need to appoint addi- 
tional staff for the work. 


Divisional rolling-stock control 
methods : Division 6. 


This division includes the whole’ of 
Natal, the headquarters being at Durban. 


nt? 
a 


— 279 — 


The control system extends from Durban 
to Ladysmith, a distance of 190 miles, 
and is divided into three districts. The 
Durban district extends to Umlaas Road 
on the main line and also embraces the 
north and south coast lines. The Ma- 
ritzburg district extends from Umlaas 
Road to Mooi River, and the Ladysmith 
district from Mooi River to Ladysmith. 

Western electric selector telephones 
have been installed, and to avoid con- 
gestion each third station has been join- 
ed to the circuit, these stations being 
responsible for obtaining information 
from the stations on ether side of them 
by Phonopore and transmitting it to 
Control with their own advices. 

The train service and truck distribu- 
tion are arranged from the Control 
Office upon information as gathered at 
approximately 7 a. m. and 2 p. m. daily. 
The Maritzburg and Ladysmith Controls 
supply summarised information to the 
Durban Control, and arrange their train 
service after consultation with the latter. 

Visualisation by means of boards has 
not been introduced: Instead, about 
20 different forms are used, and it is 
upon these that the controllers prepare 
their instructions to stations, 

Engine loads are well watched and 
percentage of loads to hauling capacity 
of engines is analysed. The running of 
the trains is recorded on diagrams, which 
are passed on to the journal clerks for 
comparison with the guards’ journals so 
that delays can be investigated. There 
is a very heavy traffic in shipment coal 
on this division, for which transport has 
to be provided, in addition to which 
sugard refineries and other industries in 
the coastal area require a large number 
of trucks. 


Divisional rolling-stock control 
methods : Division 7. 
Division 7, the headquarters of which 
are at Johannesburg, embraces the whole 


of the Transvaal with the exception of 
the lines north and east of Pretoria and 


IV—3 


south of Klerksdorp. An important feat- 
ure of control work in this division is 
that of supplying the collieries with large 
numbers of trucks for loading, prin- 
cipally to the gold mines; also to the 
coast for export and bunkering purposes. 
At Johannesburg the position is only 
visualised upon printed forms. 

Yard reports are telephoned or tele- 
graphed to the Control Office at schedul- 
ed hours (a specimen of part of one of 
these forms is illustrated in table 4) ,which 
are governed by the times of the « pick 
up > train service. The chief consider- 
ation is that sufficient time is allowed 
for the position to be summarised and 
advice despatched to each station re- 
garding distribution; and also for neces- 
sary instructions to be issued to guards 
at starting stations. The schedule of 
times for reporting has the advantage of 
distributing the telegraph work and 
avoiding the congestion which would ne- 
cessarily follow the retention of a fixed 
hour for submitting detailed yard re- 
ports. Prior to the introduction of the 
Control summarised reports were sub- 
mitted by all stations at the same time. 

Certain stations are responsible for ad- 
vising particulars of trains starting from 
or passing them to < Control >» which, 
with the yard reports, enable the Control 
staff to issue the necessary instructions 
regarding distribution. 


Divisional rolling-stock control 
methods : Division 8. 


Division 8, which covers the area north 
and east of Pretoria, controls the rolling- 
stock from the divisional office at Preto- 
ria. The rolling-stock position is visualis- 
ed on boards, upon which are stretched 
wires in sets of seven, representing the 
seven days of the week. The wires are 
kept taut in a similar manner to piano 
strings. The spaces are allotted to sta- 
tions according to the amount of traffic 
they usually deal with, and are in ge- 
ographical order. 
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Each truck is indicated by a small 
round disc of stiff paper or thin card (as 


used at the back of files of correspond- - 


ence), and these are placed on the wires 
with paper fasteners. The truck num- 
bers, and also types in code letters, are 
written on the discs, as well as the num- 
bers of the trains by which the vehicles 
reached the stations. Different coloured 
discs are used to indicate trucks under 


(1) No.) 


Received inladen. 


Received inladen 


repairs, or staged for want of engine 
power, etc., and blue pencil marks sig- 
nify the progress of loading and unload- 
ing (fig. 4), the marks being made as the 
conditions alter. 

Stations telephone or telegraph parti- 
culars twice daily (excluding Sundays 
and holidays), and depot stations supply 
the Control Office with additional infor- 
mation concerning destination and type 


Walling clearance 
Red. 


(la} Piteiversbaded a blue mark is & emptied. Staged. 
; Blue. 
(1B) When loading is commenced a : Future require- 
further blue mark is made. feet ments. 


(2) Horizontal blue line indicates re- 
ceived « empty ». 


(24) When loading is commenced a 


Received empty. 


Green. 


Repairs. (Broken 
buffer). 


Red. 


further mark is made. peeing: 
(3) The bluefeross indicates truck is Spare. 
« Spare », ‘ 
Fig. 4. — Identification discs as used in Division 8: 


of trucks on each train despatched. As 
in Division 7, the telegraph work is in 
the hands of the Railway Administration. 


Truck numbers. 


The only Control Offices dealing with 
individual truck numbers are the divis- 
ional office at Pretoria and the sub-con- 
trols on Division 1. At the former place 


numbers are only recorded in the case of. 


the smaller stations. At the sub-controls 
working under Cape Town divisional 
office no difficulty is experienced in re- 
cording up to 200 individual trucks per 
day even though the area in which they 


are moving or standing extends 150 to 
200 miles, provided there are not more 
than about 20 stations in the one sub-con- 
trol area. The conditions which make it 
necessary to record truck numbers on 
these two divisions are exceptional, and 
details of the use made of the numbers 
would not be of general interest. 


South-West Africa. 


The remaining division is that embrac- 
ing the South-West African Protectorate, 
where the control system has not yet 
been introduced. 
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CAPE TOWN 
DIVISIONAL CONTROL OFFICE. 


The Control Office is situated at the 
Cape Town headquarters, in a room 
37 by 20 feet, adjoining the trains office, 
and is divided into two portions by an 
archway. Provision has been made at 
one end for future extensions. On one 
side of the arch is accommodation for 
the clerk-in-charge, and on the other 
desks are arranged round the room. 

The control boards are constructed of 
green < hylo plate >, which hasa surface 
suitable for painting the diagrams, etc., 
while the colour is restful to the eye. It 
takes white or coloured chalk, the marks 
of which are cleaned off easily. Sketch 
plans of the stations with the usual in- 
formation, viz., mileage, accommodation 
of each siding in axles, water columns, 
turntables, engine pits and weighbridges, 
etc., are clearly shown; also gradients ap- 
proaching stations, which in South Afri- 
ca are often considerable, and the run- 
ning times between stations of passenger, 
fast goods, and slow goods trains. 


Train indication. 


There are holes in the board for inser- 
tion of coloured wooden pegs which re- 
present different classes of trains. Small 
ivorine discs, bearing the number and 
class of engine, are slipped on to the 
stems of the pegs. Clips are also fixed 
to the pegs, and in these are placed the 
train cards; the movements of trains are 
recorded on the front and particulars of 
loads and any intermediate work to be 
performed are shown on the backs of the 
cards. The front of one of these cards is 
reproduced as table 5. The back is ruled 
as a vehicle list. The desks are cut away 
slightly to enable the Control clerks to 
reach the boards without rising from 
their seats. 


Truck indication. 


The rolling-stock position of each sta- 
tion is shown on small steel plates, which 


TABLE 5. 


Train indication card, Gape Town Control. 


Cl. of Train. 
Trait NO. cesses 


Date ee: = AG 
wee Engine NO.......... se ON eee = 


Hngine Depot: or) Shifts p= s tee ta eee ree 


Booked. Actual. 
Remarks. 


Arr, Arr. 


Dep. De ee bade ee Se Se 


C. Tn. 
Wstk. 
S. Rr. 
Obsy. 
Mow. 
Rose. 
Rond. 
Nlds. 
C’mt. 
W’bg. 
Pstd. 
Dp. Rr. 
Rtrt. 
Lsde. 


20 M. 
Gnen, 
S'tn. 


Remarks : 
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have been cut out of truck springs re- 
covered from the scrap bank and magnet- 
ised. These are fastened to the boards 
by screws from the back. To secure even 
adhesion of the discs described below, 
the steel plates are set out on the board 
before being magnetised and marked so 
that the tops and bottoms shall be north 
and south poles, as the strength would 
be uneven if the poles were at the ends. 
The plates do not exceed 6 inches by 
2 inches in size and where larger surface 
is necessary two or more are placed 
close together but not in contact. The 
surface area of the plates approximates 
the capacity of the yards they represent, 
following the same scale as the printed 
names of trucks described below. 

The trucks are indicated by discs of 
Swedish soft iron, also recovered from 
the scrap bank and originally part of 
electric transformers and dynamos, The 
names and code letters of the various 


' types of vehicles are printed on sheets of 


paper in such a manner that each sheet 
contains a block of trucks proportionate 
in size to the number of its type in local 
use (see fig. 13). Each four and eight- 
wheeled truck occupies a space of 1/2 
inch by 1/4 inch and 1 inch by 1/4 inch 
respectively. The sheets are pasted 
whole on to the iron with shellac varnish 
and cutin a guillotine. The small blocks 
of trucks thus obtained are cut again into 
required quantities of one’s and two’s, 
etc., and stocked in a set of shallow 
drawers. The discs are used until too 
soiled for quick recognition, when they 
are thrown away. They usually last 
three or four months. When first intro- 


* duced, several methods of handling the 


small discs were tried, but after a few 
weeks the controllers found no difficulty 
in placing them on and off the magnets 
without appliances. 

Different tints of paper allow of ample 
distinction between trucks empty and 
loaded, required and spare, or under re- 
pairs, etc., and colours would also serve 
to indicate ownership, but so far it has 


only been necessary to use two indica- 
tions, viz., red for loaded and white for 
empty. South Africa is fortunately not 
troubled with many privately-owned ve- 
hicles, nor are the foreign companies’ 
trucks on the Union lines in such propor- 
tions as to call for distinction. It may 
be thought that difficulty would arise in 
changing one or more of a block from 
red to white or vice versa, but this can 
readily be done by placing a smaller disc 
of another colour on the top of a portion 
of a disc already on the board. 

In practice it is found that the Control 
clerks know what is being done, or is 
intended to be done with every individ- 
ual truck on their respective boards, in 
much the same way as a yard inspector 
remembers his instructions regarding all 
the trucks in his yard. This method of 
visualisation is very compact, and is 
found suitable for the control of large 
numbers of vehicles. It also has the 
very considerable advantage of showing 
the state of congestion or otherwise of 
the yards under control. The Simons- 
town Branch, for example, with twenty- 
four stations accommodating 1 700 axles, 
is visualised on a board 4 ft. 6 in. by 
1 foot, the steel plates occupying about 
one-sixth of the surface. 


» 
Means of communication, 


In and around Cape Town there has 
been for many years an extensive Go- 
vernment postal telephone service on 
central battery system, and practically 
every station in the divisional control 
area is connected to a postal telephone 
exchange. In addition, signal cabins in 
the vicinity were connected to Cape 
Town terminus by omnibus (party) lines. 
On the Simonstown branch, which is the 
most important passenger line, Gill se- 
lector telephone instruments were instal- 
led some years ago. 

For the purpose of « train control >» a 
small exchange board was set up in the 
Control Office, having four lines to the 


a) 


railway exchange at headquarters, with 
its 250 « central battery » connections 
and its 16 junctions to Post Office Cen- 
tral Exchange. There are also two lines 
direct to the Post Office Central Ex- 
change, direct lines to the principal offi- 
cers at headquarters (on their domestic 
inter-communications sets), and to the 
locomotive sheds, passenger stations, and 
foremen at all the principal goods yards. 
All the existing omnibus lines were ex- 
tended to the Control Office exchange 
board, together with two additional om- 
nibus lines ordered some years previous- 
ly, but held up for want of material dur- 
ing the war. Each of the Control clerks 
has a magneto table telephone, and by a 
simple alteration the exchange can deal 
with both central battery and magneto 
calls, the one system being put through 
to the other without disturbing the light 
indications at the central battery ex- 
changes. 


To avoid receiving the magneto rings 
of the omnibus circuits, which are of 
course in constant use between cabins, 
etc., the drop shutter indicators for those 
lines where altered to operate with direct 
current. This is provided by battery, 
one side of which is earthed at the ex- 
change. The circuit is completed by 
pressing an ordinary. push button at the 
station end, one terminal of the button 
being to earth, and the other terminal 
divided and joined to lines. Tumbler 
switches are inserted on the board in the 
omnibus line circuits in case of earth 
faults appearing which would cause the 
drop shutter indicators to remain down. 

All the omnibus circuits are metallic 
return, and outward ringing on them is 
performed by power supplied from the 
Post Office Central Exchange. As the 
converted indicators on the exchange 
board were earthed, it was found neces- 
sary to insert a one to one transformer 
in the ringing circuit. The wiring for 
combined central battery and magneto 
working, earth ringing from omnibus 
circuits, and for connecting the domestic 


inter-communication sets, is shown in 
figure 5. A 

Spare head and breast sets are pro- 
vided for the magneto telephones, and 
jacks wired in parallel are fixed to the 
small brackets upon which the telephones 
stand, so that in circumstances demand- 
ing unusually close attention on the part 
of the controller, he can have both hands 
free for writing, etc. 

The exchange is operated by a messen- 
ger, who puts calls through to the parti- 
cular Control clerk who should deal with 
the section or subject, or to a colleague 
if the one required is already engaged. 
This system is also very useful for avoid- 
ing waste of time on the part of Control 
clerks who would otherwise have to get 
through two or three exchanges in many 
cases, and perhaps find the numbers en- 
gaged, or the person wanted not avail- 
able for the moment. The exchange at- 
tendant is merely told by the Control 
clerks whom to ring up, and is generally 
busy putting through five or six different 
calls. He keeps any of them on the line 
if the Control clerk who initiated the 
call is conversing with somebody else. 

The postal department allows the Con- 
trol Office priority of trunk line calls, 
both inwards and outwards, for dealing 
with engine failures and washaways, 
etc., and priority is given whenever ask- 
ed for on the railway department’s own 
exchange. The omnibus circuit users 
have instructions to give Control pre- 
cedence in all cases except cabin to cabin 
messages re train movements, which are 
necessarily brief. Every endeavour is 
made to keep the Control Office quiet. 
Bells have been removed from telephone 
instruments, matting laid on the floor, 
and the Phonopore instruments con- 
nected to the distant sub-controls are 
placed in a silence cabinet. 

In addition to the postal telephones 
and omnibus circuits there are two se- 
lector telephone circuits. The Simons- 
town branch, 22 1/2 miles, with 24 ‘sta- 
tions, has a Gill selector. The portion 


+ 


of main line from Cape Town to Wor- 
cester, 109 1/4 miles, has 20 stations and 
cabins connected to a Western Electric 
selector of the latest pattern, using al- 
ternating current for the selective cal- 
ling. This is a very efficient piece of 


SWITCH FOR 
NIGHT BELL Y 


lar 


through the centres of the turntables. 
The instruments can thus readily be 
used by the clerks sitting on either side. 

The circuit is of 200-lb. copper wire, 
and the lines transposed every half-mile 
to prevent induction. Small test boxes 
with a couple of U-links are mounted on 
the station instrument back boards, and 
printed instructions for a simple test 
are pasted alongside. Line faults, or 
instruments out of order, can be localis- 
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apparatus, and speaking and ringing are 
both excellent. These instruments have 
been described in the pages of the Rail- 
way Gazette, but what may probably be 
a unique feature is the mounting upon 
small turntables, with the wires running 
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Fig. 5. — Arrangements of circuits on 25 line magneto telephone switchboard, 
Cape Town Control Office. 


ed very quickly by the controllers, and 
advice sent to the nearest linesman at 
once. The stations on the Cape Town- 
Worcester section are from 5 to 10 miles 
apart. 


Time-keeping. 


Each of the controllers has a small 
electric <« pulsometer > clock in front of 
him, the half-minute impulses being 
received from a master clock which 
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operates all the clocks at the Cape Town 
terminus. Hourly current from the 
Royal Observatory, about 3 miles distant, 
serves to regulate the master clock. The 
suburban station clocks have hourly re- 
gulation by electric current, and all other 
stations receive a daily time signal. 


Methods of working. 


The Cape Town divisional office com- 
bines detailed train control and rolling- 
stock control over the stations in its vi- 
cinity. The methods of train control 
are very similar to those employed in 
other countries, but the rolling-stock 
control described above probably in- 
cludes some novel features. 

On the Cape Town-Worcester section 
each station advises the movements of all 
trains and the controller moves the cor- 
responding pegs and inserts times on the 
train cards. Yard positions are teleph- 
oned twice daily in similar form to that 
used for the sub-controls, but without 
truck numbers. Clearances of traffic 
are arranged from the Control Office, 
the depot stations being instructed to 
leave room or to attach certain traffic 
which will, when put off at destination, 
permit of picking up a pre-arranged ton- 
nage at particular points en route. 

Guards of pick-up trains are furnished 
with forms detailing the work their 
trains are to carry out. Control advises 
stations which trains are to pick-up or 
put off traffic, and also the quantity of 
tranships to be put out, thus affording 
staff at wayside stations opportunity for 
arranging suitable meal hours. Parti- 
culars of train loads are received from 
‘the starting point at each end of the 
controlled section, and also from sub- 
controls in respect of branch line trains 
working towards the main line, and the 
details are recorded on the backs of the 
train cards. 

The Control clerks move the discs re- 
presenting trucks on and off the magnets 
as trucks arrive at or leave the stations, 
thus having a visual representation of 


the actual position at each of the yards 
which are under its direct control. The 
telephoned details of yard positions 
serve as a check upon the board details, 
and show whether Control’s instructions 
have been carried out. As few forms as 
possible are used, but the summarised 
information from sub-controls has to be 
recorded. 


Trainsmen’s reliefs. 


When it is seen from the boards that 
trainsmen have been on duty long hours, 
steps are taken to send relief, and the 
men are advised where they will reliev- 
ed. If this is not possible some of ‘the 
work which the late train should per- 
form is given to other trains, and the 
progress of the late train accelerated by 
this and other means. 


Shunting engines. 


The work of shunting engines employ- 
ed in the goods yards in the vicinity of 
Cape Town is closely watched and ad- 
vantage taken of any quiet moments to 
run short trips with traffic which can 
thereby be placed into position for un- 
loading or, if loaded outwards, can catch 
an earlier train to destination than would 
be the case if left for the ordinary goods 
trains to deal with. 


Special train arrangements. 


The running times and announce- 
ments of special passenger, goods and 
ballast trains are arranged in the Con- 
trol Office, and’ the engine working and 
guards’ working is also arranged by the 
Control staff in conjunction with the 
depot officials. 


Supervision of enginemen. 


Should an engine driver lose time or 
reduce load on account of locomotive 
trouble the Control staff advise the As- 
sistant Superintendent (mechanical) by 
telephone, so that arrangements can be 


made to have the engine met and exa- 
mined on arrival and before the driver 
signs off duty. 


Suburban passenger trains. 


The suburban trains on the Cape 
Town-Simonstown branch carry about 
80 000 passengers a day and’ during the 
rush hours arrive at or leave the ter- 
minus at intervals of 2 or 3 minutes. No 
control is exercised over these trains un- 
less an engine failure or other circum- 
stance is likely to affect the running. 
In such cases < Control > is immediately 
advised, and, with the aid of the train 
diagram inset in his desk and illuminat- 
ed from below, and upon which is 
shown all the engine link and the plat- 
form working, the controller issues in- 
structions for the purpose of getting pas- 
sengers to their destinations with as 
little delay as possible; and also takes 
steps to have any breakdown or obstruc- 
tion cleared promptly. 

On a recent occasion a collision just 
before the lunch rush hour caused a 
block of both up and down suburban 
lines 16 miles from Cape Town, but the 
service was so operated by the Control 
staff that passengers on the near side of 
the obstruction were not aware of the 
accident until they read of it in their 
evening papers, while those travelling to 
and from the far side of it were not de- 
layed on the average more than about 
10 minutes. 


Public holiday train service. 


On public holidays, when large num- 
bers of people, up to 20000, visit the 
coast resorts on the Indian Ocean side 
of the Cape Peninsula for the surf bath- 
ing and other attractions, special train 
services are in force. These are always 
controlled, and certain stations advise 
the departure or passing of every train. 
Stationmasters inform < Control >» when 
the trains are becoming crowded, or are 
not well filled, and the controller alters 
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stopping trains to expresses and vice 
versa during their journey, and to suit 
the needs of the moment. Additional 
trains are run where required, but the 
lines are so fully occupied that this can 
only be done as a rule by altering the 
running times of others laid down in the 
holiday schedule. It is in such circum- 
stances that a control system shows its 
unique advantage in operating matters. 
Instructions are conveyed quickly to the 
persons concerned at stations affected 
by the alterations, and it is not difficult 
to ensure that the servants who should 
know are advised, without burdening 
others with details which do not imme- 
diately concern them, 


Suburban goods traffic. 


It is with the suburban goods traffic, 
however, that the « Control » has so far 
shown its influence to the greatest ad- 
vantage. The suburban stations are 
from about 1/2 mile to 3 miles apart, yet 
each has its goods yard, a relic of the 
days when most of them served separate 
villages and fast moving road transport 
was unknown. As in England, such 
suburban yards are still used for short 
distance low-rated traffic such as coal, 
bricks and forage, etc., and owing to 
lack of space the sidings in these yards 
have not been lengthened to the same 
extent as development of locomotives 
has lengthened trains. Prior to the in- 
troduction of the control system loads 
of suburban goods trains had to be much 
below engine capacity, so that these 
trains could quickly move out of the 
way of passenger trains and could be 
shunted into short sidings. 

The goods trains run at night, but as 
passenger trains are moving 20 hours 
out of the 24, goods trains are bound to 
get into the rush at some part of their 
journey. As in other parts of the world, 
the signalmen have been drilled into 
preventing delays, or even signal checks, 
to passenger trains, consequently the 
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goods trains were frequently side-track- 
ed for hours. 

The Control staff now handle the 
goods trains, which are run with full 
loads, and give instructions to side track 
or despatch according to opportunities 
of the moment. If necessary, trains are 
ordered to overcarry vehicles past des- 
tination, and put them off on the return 
trip, such factors as the opportunity for 
crossing the opposite road to reach the 
yard, the amount of traffic already in 
position for off-loading, the opportunity 
for shunting at stations ahead, traffic to 
be picked up at points ahead for the sta- 
tion which it is decided to run through, 

_ete., being considered. 


Train diagrams. 


Both single and double line timetables 
are arranged with the aid of train di- 
agrams (graphs). The whole of a main 
_ line section diagram is shown in figure 6. 
Each of the controllers has a copy of the 
diagram affecting his section inset into 
his desk under a thin piece of ground 
glass, upon the surface of which he can 
pencil any altered working he proposes 
to make. Many of the smaller stations 
are closed during certain hours, such 
hours being indicated on the diagrams 
by means of a pale colour wash which 
allows of the information being read 
through it. Coloured inks are used to 
indicate different engine links on some 
diagrams, and for trains to various 
branches, or for certain classes of trains, 
on other diagrams. 

One of the main line controllers also 
has a blank diagram form and pencils 
the actual running. This visual reflec- 
tion of the position, together with the 
information on the board, enables him 
to advise stations which trains to hold 
back and which to push forward to 
make good crossings on the single line. 
It is obvious that from the information 
in his possession regarding loads, en- 
gihes, trainsmen, and work to be done, 
ete., the controller is in the best position 


to decide upon precedence of trains. 
His outlook is less circumscribed than 
that of the stationmaster at any one sta- 
tion, and, however intelligent and zealous 
the latter may be, the controller has the 
better opportunity to decide upon a 
course which will be to the greatest ad- 
vantage of the service as a whole. 

It has always been the practice to di- 
agram the actual running of the trains 
with a view to investigating delays, etc., 
but this was formerly done from the 
guards’ journals a day or two after the 
trains had run. 


Goods train connection calculator. 


To facilitate calculations as to prob- 
able time of arrival of any truck at its 
destination, a « train connection cal- 
culator > has been devised. This is illus- 
trated in figure 12, and shows at a glance 
the connecting trains for goods traffic 
to and from any branch or part of the 
main line on Division 1. 


Estimated tonnage board. 


There is also a board (figs. 9 and 14), 
upon which the estimated tonnages are 
recorded under each section served by 
certain trains. The approximate gross 
tonnages are furnished by stations or 
sub-controls when ordering trucks, and 
consequently reflect the tonnage which 
will probably require moving at the end 
of the next 24 hours or more. The ton- 
nages for 24, 48 or 72 hours ahead are 
shown in different coloured chalks. As 
an instance of its use, it may be stated 
that the Caledon sub-control, when or- 
dering trucks for Klipdale to load, knows 
that these will not be back again at the 
junction for ‘movement to their final 
destination within 72 hours from time 
of ordering, whereas trucks ordered for 
another station should be at the junction 
within 48 hours. 

As the information is received, small 
bone pegs are moved up the columns 
and inserted into holes against the print- 
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Fig. 8. — Control desks, Bellville- Worcester section, Cape Town divisional Control Office. 


exchange. 


rey 


Fig. 10. — General view of main line side, Cape Town Control Office. 


ed figures representing progressive to- 
tals. In the illustration, the first col- 
umn shows that, for the train starting 
at 8.30 a. m. the following day, and 


Fig. 11.— Western Electric selector telephone on turntable. 


Loud-speaking call device mounted on top and only in circuit 
when head aud breust sets have been taken off operators tem- 
povarily. 

Mugneto telephone on control exchange circuit is screwed down 
to small bruket in front. 


which will serve the stations between 
Salt River and Bellville, Cape Town 
docks are loading 15 tons, Cape Town 
goods 60 tons, the Simonstown branch 
(taken from particulars on the Simons- 
town board) 15 tons, the Stellenbosch 


loop section 20 tons, and the Caledon 
section 11 tons, making a total of 121 
tons. The peg stands against the figure 
120 until further advices are received. 
At about the middle of the board is a 
horizontal red line, at which level the 
printed tonnage figures equal the aver- 
age load of a train according to the 
usual class of engines on the respective 
sections. Consequently when the pegs 
are above the line there is more, and 
when below less, than a normal train 
load. No notice is taken if the pegs are 
slightly above or below the red line, but 
should any of them go well above or 
remain. considerably below, steps are 
taken to confirm the information and 
instructions given to increase or reduce 


lig. 12. — Goods train connection indicator, 
Cape Town control. 


the engine power accordingly. Allowing 
12 hours for obtaining confirmation, 
there is still a margin of about 12 hours 
in which to advise the locomotive depots 
— a margin which allows of economical 
re-distribution of the engines and men. 


ai 


Scale illustration of (1) truck indication, (2) train pegs with clips for cards and « slip on » engine dises, 
ies ; ' (3) slates for recording traffic « en route ». a 


44, — Estimated tonnage board (left), and engine position board (right), Cape Town Control Office. 
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Card index of trucks. 


The whole of the Union railways 
goods stock is indexed on the « Acme » 
card system, every available item of in- 
formation about a vehicle having been 
collected from various sources and in- 
cluded on the cards. This is convenient- 
ly placed so that any of the controllers 
are able to refer to it and ascertain in 
a moment the tare, carrying capacity, 
cubic capacity, length and size of doors, 
etc., of any given truck. 


Engine position. 


The engine position is reflected upon 
another board (figs. 9 and 14) and is 
altered daily upon information received 
from the Mechanical Superintendent’s 
office. This assists the clerk-in-charge 
to make his plans for-running any ad- 
ditional trains required. As engines are 
detailed by the locomotive depot for 
various trains, the train numbers are 
pencilled on the backs of the ivorine 
discs, which are then passed to the res- 
pective controllers to. be placed on the 
peg when the departure of a train is 
reported. ~ 


Passenger train arrival board. 


A small board marked « Main Line 
Trains » [which will be noticed in one 
of the illustrations] has recorded upon 
it the advices received from depot sta- 
tions regarding the running of the long 
distance passenger trains from all parts 
of the sub-continent. The information 
first appears when the trains are 24 
hours away from Cape Town, and the 
board is in a position for all the office 
staff to see, because, constant inquiries 
are received by telephone from sub- 
urban stations and from persons who 
have friends to meet, etc. 


Traffic « en route » - 


Referring to figure 13, showing a scale 
illustration of the slates used for record- 
ing traffic en route, it should be stated 


these are made of « hyloplate >, green 
on one side and black on the other. 
They are placed on hooks at the bottom 
of the boards under the respective sta- 
tions, and at the time the illustrations 
were taken were only used on the Si- 
monstown branch board but have since 
been extended to the others. 

Traffic which will be ready for des- 
patch by the time the pick-up train ar- 
rives is recorded in chalk on the < out > 
side, and the information transferred to 
the respective controllers who record it 
on the « in.» side of their slates under ~ 
the stations affected; the date the traffic 
should arrive being shown also. The 
despatch of empty trucks to stations for 
which suitable loaded types are en route 
is thus avoided, and prospective con- 
gestion can also be foreseen. 


Lighting 

No special arrangement of windows 
for day lighting was possible, and top 
lighting was out of the question because 
of two floors of offices above the control 
room. At night the office is lit on the 
« holophane » system, the light being 
soft and uniform all over the room, 


Improvements in running. 


Detailed statistics have been reduced 
greatly since the beginning of the late 
war, and, without going to very great 
trouble, it is not possible to extract 
figures for the sections over-which train 
control has been introduced from the 
statistics dealing with such a huge un- 
dertaking as the South African Railways. 

The following information is, how- 
ever, compiled from information which 
has been regularly recorded for depart- 
mental use for very many years, and has 
not been obtained from the Con’rol 
Office. 

Cape Town-Simonstown 
(suburban) line. 


Comparing the first six months of .- 
control with the average working for 


ON ee 


four months immediately prior to con- 
trol, the improvement obtained is as 
follows : 


Decrease | Decrease 

of goods in total 
train trainsmen’s 

Mileage. hours. 


As against 
difference 
in tonnage 
hauled. 


4st month.} 8.7 °/o 


20 of 
22.13 —| 22 — 
31.37 — 2 
28.88 — 34 ——— 
36.02 —| 35 
385 34 


18 °/o decrease. 
24 — 


8 9/, increase. 


Cape Town-W orcester 
(main line) section. 


The data for this section are not easily 
obtained, having to be abstracted from 
details for a larger section. Comparing 
November 1921, the last month for which 
the controlled section figures have been 
so abstracted (at the time this article 
was compiled), with May 1921, which 
was the most recent pre-control month 
not affected by washaways, there has 
been an increase of 42.3 % in the aver- 
age tonnage hauled by each pick-up 
goods train. Notwithstarding the extra 
work these trains have coped with, the 
average running time was reduced by 
approximately half an hour on an 8-hour 
schedule. 

The average loads of through goods 
trains showed an increase of 10.8 % and 
there was a reduction in running time 
proportionate to that of the pick-up 
trains, but on a faster schedule. These 
results have been obtained on a section 
where the pre-control ,working was of a 
highly efficient order. 


Information for administrative staff. 


Each controller has a manifold book 
in which to record brief particulars of 
accidents, delays, or other happenings 


requiring administrative action in vari- 
ous sections of the head office. The 
controller records the incidents as they 
occur and immediately send the carbon 
copy to the office concerned. It is the 
controller’s duty to obtain sufficient in- 
formation to permit of necessary action 
without preliminary correspondence. A 
brief summary of the principal events 
of the preceding 24 hours is placed upon 
the desk of the Operating Superintendent 
each morning; that officer also being 
kept informed of important matters at 
the time of their occurrence. 


Control staff. 


As a tentative measure the Control 
Office has been staffed with clerks who 
became spare by reason of the work 
being reduced in other sections of the 
operating branch on the introduction of 
control, and some assistance has been 
obtained from the relief staff. Steps are 
being taken, it is understood, to provide 
a standard control establishment to be 
composed, as far as possible, of men who 
have had outdoor and station experience. 
The work of the controllers comes under 
review, and action is taken to secure im- 
proved results where this is necessary. 

There is a total staff of 10 including 
one clerk-in-charge, two shifts of three 
clerks, and one shift of two clerks, with 
one additional clerk on day duty who 
relieves for meal intervals and assists 
generally. The shifts are divided into 
8 hours. 

The underlying principle of the con- 
duct of operations by the Control staff 
is that the running men and those em- 
ployed on station duties may realise there 
is a spirit of co-operation and assistance 
in the control system, and not one of 
inconsiderate dictation. Expression of 
opinion from supervising officers and 
from stationmasters have been unanim- 
ous in their appreciation of the practical 
benefits of the system. 
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Switching-out single line token instruments, 


Figs. 1 to 6, pp. 298 to 300. 


(The Railway Gazette.) 


The switching-out of signal-boxes at 
night, on Sundays or at other times on 
double lines of railways, is readily per- 
formed.. The bell signals and block 
indications sent by A to E when boxes 
B, CG and D are closed are similar to 
those which A sends to B when the latter 
is open. The signalman at E during the 
same period signals and indicates to A 
exactly as he will do to D when the 
latter is open. The block instruments 
are of the same pattern, and the operat- 
ing of a device such as a switch at each 
of the intermediate boxes cuts out the 
instruments and connects the wires on 
either side so that there is through com- 
munication. 

Switching-out intermediate sections is 
a very different proposition when ap- 
plied to token working on single-line 
railways. Each single line section is 
self-contained, and the tokens controlled 
by-the instruments for a section apply 
to it alone. A train may not be taken 
beyond B to enter the BC section with 
an AB token. Obviously to close B 
means an extended section AC, which 
must not be operative until sections AB 


and BC are closed against sectional 
working. That being made possible it 


is clear that, if necessary, C also may be 
closed and the section become AD; or C 
and D as well as B may be closed and 
the section become AE. In fact, any 
number of token stations may be swit- 
ched out and long section working esta- 
hblished between the extreme points by 
the means described subsequently. 


Difficulties hitherto prevailing. 


The switching-out of intermediate 
stations on single lines is not a new 
idea, as various methods of accomplish- 
ing this have been tried. Hitherto, the 
arrangements have not altogether been 
satisfactory. For instance, difficulties 
have arisen where there have been two 
or more consecutive sections to switch 
out. Some of these arrangements have 
required a train movement to precede 
switching-out. As a consequence, the 
non-running of the intended train has 
prevented the closing of the station, or 
its late running has delayed the same. 
Other methods have necessitated this 
final modification to be made in a given 
predetermined direction, i. e., always by 
either a train in the up direction or a 
train in the down direction. Conversely, 
it was requisite under such arrange- 
ments for a train in the opposite direction 
to re-open the station, and then, under 
the conditions instanced, a train in one 
direction may be delayed until a train 
in the opposite direction has gone 
through the long section. 

Another obstacle that formerly existed 
was that a train, arriving at a station, 
could not, on account of the locking 
frame being secured for through run- 
ning only and the points being locked 
for this through running, detach or pick 
up vehicles at that station whilst it was 
switched out. 


By the switching-out arrangements 


designed and patented by some of the 


officers of the London Midland & Scot- 
tish Railway Company in conjunction 
with the Railway Signal Co., Ltd., these 
difficulties, real or anticipated, no lon- 
ger have any justification. 

Any number of token stations may be 
switched out and there may be on a 
stretch of single line one or more long 
sections. All that is necessary is one 
pair of additional instruments for con- 
trolling each long section, an interme- 
diate control at each station which has 
to be switched out, and a_ terminal 
control at one of the two extreme sta- 
tions of each long section. 

Before proceeding to describe the ap- 
paratus used for this purpose, it is 
desirable to remark that whilst the 
electrical train staff is used to illustrate 
herein the method employed, the same 
end may be obtained by practically the 
same means with other forms of elec- 
trical token working. The arrangement 
can, moreover, be made to apply to a 
combination of the various types of 
electrical token systems. 


Passing loops to be dual-directional. 


In switching-out intermediate boxes 
that are passing places, a matter to ar- 
range is, that one of the passing loops 
must be used for trains in either direc- 
tion, instead of one loop for up trains 
and the other loop for down trains. 
The former method of working is ge- 
nerally not adopted when the box is 
open, as the interlocking compels trains 
to take the left-hand road. When the 
cabin is switched out, all trains must 
use a predetermined road — either the 
up loop or the down loop — and.inter- 
locking must be brought into operation 
that, will allow this to be done so that 
such movements shall be made as secure 
as when running over the usual road. 
Moreover, long section working must not 
be allowed to operate until the roads 
are properly made for this one prede- 
termined direction, and when brought 


into use the points, point locks, etc., must 
be suitably interlocked. Also, if desired, 
the signals can be back-locked to suit 
and be immovable until short section 
working is ready to be restored. All 
these conditions have satisfactorily been 
provided for in the scheme now under 
notice. 

Figure 1 is a diagram illustrating four 
consecutive sections, AB, BC, CD and 
DE. Of these the three intermediate 
stations B, C and D are at times switched 
out. Herein the original type of elec- 
trical train staff instruments is men- 
tioned as used for the short section 
working, and the later form of miniature 
electrical train staff arrangement for the 
long section. This detail, however, is 
not an essential part of the scheme; for 
both kinds of working there may be the 
same types of staff instrument with 
varying types of staffs, or, as previously 
mentioned, the combination of any of 
the other forms of electrical token 
systems. 

A view of the switching-out control 
required at the intermediate stations is 
given in figure 3, and the terminal 
switching-out control at one of the two 
extreme stations of each long section — 
E in figure 1 — is given in figure 5. 
These two types of controls, as shown, 
are as when normal, i. e., when short 
section working is in operation. To pro- 
ceed to long section working a long 
section staff is required, and this nor- 
mally is locked in the upper drawer of 
the terminal control, figure 5. Before 
this long section staff can be released, a 
staff must be obtained for each of the 
short sections. This is accomplished 
by B as regards section AB, by C for BC, 
by D for CD, and by Efor DE. The staffs 
so obtained by B, C and D are placed in 
the upper drawer of the control, figure 3, 
The preliminary movement of this 
drawer enables the -small lever on the 
left side of the control to be operated 
as in figure 4. The final movement of 
the drawer causes the same to be self- 
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locked, concurrently with the bridging wire at each of the intermediate sta- 
up of the long section instruments line _ tions. 


CONG SECTION INSTRUMENTS 


A a fe : E 


t gf ft ff 


(Se 
SHORT SECTION INST? SHORT SECTION INST? SHORT SECTION INSTS SHORT SECTION INST? 


SECTION A.B STAFF- 


SECTION B.C. STAFF 
SECTION B.C. STAFF 


SECTION C.D. STAFF: 
ECTION C.D. STAFF. 


SECTION A.E. STAFF: 
=== SECTION D.E STAFF 


SWITCHING OUT SWITCHING OUT SWITCHING OuT TERMINAL SWITCHING 
CONTROL CONTROL CONTROL. OuT CoN INTROL. 


In short section working, the long section instruments are out of phase, owing to long section staff being¥secured in terminal swit- 
ching-out control at E. { 


In long section working, the short section instruments are out of phase, owing to short section staffs being secured, one in each of 
the switching-out intermediate controls. 


B AB") eee AB BC 
Long section line { © and is BO). SAE ere BC ) f staff released cD staff being placed 
wire broken at D pieced up when ( Gp j ™ ee Cp ) from drawer by DE Lin its drawer. 
E DE . DE long section 


The drawers cannot be operated until they contain their respective staffs. For short section working a long section staff is locked 
in the AK staff drawer and released hy DE Staff being placed in its drawer, combined with current from long section instrument 
at A. This current, however, cannot be obtained until the long section line is pieced up at each intermediate passing place. 


Fig. 4. 
WILLINGTON. GOLBDINGTON. BEDFORD N2z 
UP LINE._~ 
ee <a ae 
& 
LOCKING LEVER 
P DRAWER TOP DRAWER al 
BOTTOM DRAWER BOTTOM DRAWERS} 
SWITGHING OUT BOX SWITCHING OUT Box 


LONG SECTION INST. 


LONG SECTION INST: 


SHORT SECTION INST SHORT SECTION INST. ( ) SHORT SECTION INST. SHORT SECTION ial 


Fig. 2. — Switching-out installation between Bedford and Willington, London Midland & Scottish Railway. 


This, as will be ascertained, is some- intermediate staff instruments are not 
what different to switching-out on cut out but merely made non-operative 
double lines of railway mentioned in the for staff purposes. At the same time, 
opening remarks of this article. The the switching-out of the intermediates 
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connects the long section line wire at 
each place so dealt with. 

The movement of the small lever refer- 
red to modifies the interlocking, and 
permits the road to be set for through 
running and for such running signals 
that conflict when short section work- 
ing is in operation, to be free of such 
confliction for long section working. 


The scheme in operation. 


The short section staff, withdrawn at 
E for section DE, is placed in the lower 
drawer of the control, figure 5. A staff 
for each short section having been with- 
drawn and locked in its control, pre- 
vents any issue of short section staffs, 
but otherwise the short section instru- 
ments are not disturbed. When short 
section working is in operation the long 
section instrument wire is broken at 
each of the intermediate stations and is 
joined up by the back-locking of the 
intermediate short section staffs, one in 
each of the intermediate controls. The 
joining up of the long section wire does 
not make the long section instruments 
operative, for the reason that a long sec- 
tion staff is still locked in the upper 
drawer of the terminal control at E, 
figure 5. To extract tue long section 
staff from this drawer a current is re- 
quired from the long section instrument 
at A, along the long section line wire. 
Obviously, this cannot be obtained unless 
each of the intermediate stations have 
placed its staff in the control, as in 
figure 4, and as previously described. 
Thus receipt of current at E in the man- 
ner described ,is a guarantee that all the 
short sections are inoperative. 

The long section staff can now be 
withdrawn from the upper drawer of 
the terminal switching-out control at E, 
and that instrument, instead of being as 
seen in figure 5, becomes as shown in 
figure 6. The staff from the upper 
drawer will now be placed in the long 
section instrument at E, and when the 


usual formalities have been carried out, 
long section working may be instituted. 

The intermediate stations “may be 
switched out in any order, the section 
DE, figure 1, may even be the first to be 
closed; but all must be closed before 
the long section staff can be released. 
The staff for the section on that side of 
the stations remote from the terminal 
must always be obtained at the inter- 
mediates for this purpose, i. e., at C it 
will be for the BC section, as being the 
further from the terminal E. 

Switching-in, however, must be done 
in sequence, as terminal E has to com- 
mence this function. This is accomplish- 
ed by placing and self-locking a long 
section staff in the open upper drawer 
of the terminal control, figure 5. This 
operation cannot be accomplished until 
the long section is clear of traffic, and 
the operation just described prevents 
the further issue of long section staffs. 
This will then release the DE short sec- 
tion staff from the lower drawer, and, 
additionally, back-lock the long section 
staff in the terminal control. 

The re-insertion of the short section 
staff in its own staff instrument at E 
will place the DE instruments in the 
operating condition, and that section is 
re-opened. 

Section CD remains closed, and to 
obtain. this section staff from the con- 
trol, figure 4, a staff for the DE section 
must be obtained by permission from E. 
This is placed in the lower drawer of 
this control at D, which, when done, 
will free the upper drawer wherein is 
locked the CD staff. The upper drawer 
can then be partially operated, which 
breaks the long section line wire and 
permits suitable movements of the small 
lever on the side of the control box to 
be made so that the interlocking is 
adjusted to cancel through working and 
restore sectional operation. This drawer 
may then be fully operated to obtain 
possession of the CD staff. That accom- 


‘plished, the lower drawer again may be 


‘Fig. 3. — Switching-out control at intermediate 
station when normal, z.e., short section work- 


._™ y . ‘ ‘” oe. >a ; 
: ; ing in force. : A short section staff fe json plated Sa the upper) = 
a? , } L . drawer and the control lever pulled er, modifying pate 
4 j z the interlocking so that one of the passing aapest can 5 355 
ts » be used in either diiection. be 
ogre y bh 
a 
> 
- 
ry 

I : ny 
| t - = : ‘ " aa Wtiicssisatn comet 

‘ 
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opened and the DE staff placed back 
in its staff instrument, as also the CD 
staff. C then goes through the same 
routine.as D, and then B, after going 
through the same movements, will com- 
plete the work. 

It will have been understood that the 
small lever is that used for releasing 
the conflicting locking at crossing places, 
and for actuating any supplementary 
interlocking necessary. This lever is, 
of course, normally locked in either po- 
sition, according to the conditions 
obtaining, and, in turn, is itself suitably 
interlocked according to the position of 
the intermediate staffs. 

The principle of making the sectional 
instruments inoperative by withdrawing 
a staff from each section and securing 
the respective controls in order to make 
operative the long section working, and 
vice versa, is undoubtedly an excellent 
one. The same security is provided, in 
either case, as is offered by the abstrac- 
tion and issue of staffs for train move- 
ments. ; 


The installation at Bedford. 


The installation of the switching-out 
apparatus now described has been made 
on the London Midland & Scottish Rail- 
way between Bedford and Willington on 
the Bletchley-Sandy section of that rail- 
way, and has been inspected by an 
inspecting officer of the Ministry of 
Transport. We would observe that here 
only one box — Goldington, figure 2 — 
is at. present switched out, the long 
section being between Willington and 
Bedford. When Goldington is switched 
out all traffic is worked over the up 
passing loop. The insertion of a Wil- 
lington-Goldington staff in the upper 
drawer of the intermediate control at 
the latter station will allow the small 
lever to be operated as_ previously 
described. This will permit both the 
loop facing points to be set for the up 
loop and for the up home, up starting, 


and the down-line-to-up-loop special 
home signal to be «< off » together. The 
distants are kept in the < on >» position. 

The special home signal referred to 
is provided in this instance possibly 
owing to the lay-out of the loop points, 
but its introduction in all cases appears 
to be unnecessary. The normal condi- 
tion of the distant signals also is a matter 
which can be left to the discretion of 
the railway concerned. 

Outlying sidings here exist which are 
controlled by the short section staffs. 
These controls have now been arranged 
that the sidings can also be freed by the 
long section staff. This is an important 
feature, as it meets the objection hitherto 
prevailing that access to a siding con- 
trolled by a token is impracticable when 
that particular token is not available 
owing to the section being switched out. 
The point releasing mechanism is now 
so modified that the points can be oper- 
ated by either a staff for the section in 
which the siding is situate or by a long 
section staff. There is no necessity to 
supply a separate iocking mechanism 
for the long section staff, as this mecha- 
nism permits either a long or short 
section staff to release the points. 
Whichever staff is used is, of course, 
secured in the lock until the points are 
placed normal. 

A similar idea can be provided, if 
requisite, so that points controlled from 
a switched-out cabin may be used when 
the same is closed and thus enable 
vehicles to be attached or detached at 
such stations during the period the sta- 
tion is closed. f 


The desirable extension. 


The Abermule accident of January, 
1921, suggests a very useful application 
of this long section working. Some im- 
portant fast trains now run over single 
lines, and it is necessary that these trains 
should not be delayed between their 
regular calling stations. That the line 


orgs) 


is clear to the next calling station, that 


the points are correctly set and the si- 


gnals lowered. at the intermediate sta- 
tions, and that there are no intermediate 
tokens to exchange, nor, consequently, 
any possibility of error, would be gua- 
ranteed by adopting long section work- 
ing temporarily between two more 
important stations for such fast trains. 
An arrangement like this, moreover, 
gives the drivers greater confidence, and 
makes the road more suitable for high 
speeds than is possibly the case by al- 
lowing the short sectional working to be 
in operation for such traffic. 

Generally, the scheme has many attrac- 
tions, and we can speak from personal 
inspection of its safety. Economy also 
largely enters into the proposition, for 
signal cabins may be closed not only at 
night or on Sundays, but, if required, 
at any other period. Cabins may be 
more frequently closed unless the long 
section would be of an inconvenient 
length for following trains, or because 
trains from opposite directions were 
required to cross. The attachment or 
detachment of vehicles being capable of 
accomplishment without any other assis- 
tance than the train crew is another 


consideration. Finally, in an emergency, 
short section working can be quickly 
restored if and when so desired. 

The scheme has been introduced at an 


opportune moment, as some double lines, 


due to the grouping, may not have 
such heavy traffics as formerly; these 
may be so reduced that they can be 
converted to single lines. Such would, 
as was pointed out in an Editorial Note 
in the Railway Gazette of 9 July 1920, 
effect many economies. It would not 
only reduce, by practically one-half, the 
amount of track to be maintained and 
renewed, but there need not be any si- 
gnals or signalmen at those stations or 
sidings which are not used for passing 
purposes. The safety of single lines, too, 
is proverbial. 

We are indebted to Mr. J. T. Roberts, 
Engineer, Signals and Telegraphs, Lon- 
don Midland & Scottish Railway, London 
& North Western Section, for an oppor- 
tunity to inspect this installation and 
its method of working, and would state 
that the apparatus was supplied by the 
Railway Signal Co., Ltd., of 40, The 
Broadway, Westminster, London, S. W. 1, 
the whole being manufactured at the 
works at Fazakerley, Liverpool. 
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Inauguration of electric traction 
on the suburban lines of the Buenos Ayres Western Railway. 


Figs, 1 to 6, pp. 304 to 307. 


The Buenos Ayres Western Railway is 
the oldest railway operating in the Ar- 
gentine Republic. From 1857 to 1890 it 
was worked by the Government; in 1890 
it was sold and since then has been con- 
trolled by a British owned company. 
The railway has a mileage of 1 882 miles 
and extends from Buenos Ayres to the 
foot of the Andes. On the 30 April 1923, 


Dr. Marcelo T. de Alvear, President of 
the Argentine Republic, inaugurated the 
new electric service. 
The majority of the population of the 
Republic is concentrated in the imme- 
diate neighbourhood of the Capital. Dur- 
ing the year ending June 1922, the num- 
ber of passengers carried was 11 000 000, 
of whom 9 000000 were carried on the 


| 


aap 
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lines dealt with in the present article. 

A glance at the map (fig. 1) will show 
the lay-out of the four principal railways 
serving the neighbourhood of Buenos 
Ayres. The necessity of arranging for 
passengers to be carried into the heart 
of the city over the lines of the « Anglo- 
Argentine >» underground railway was 
the factor which decided the question 
of employing electric traction. 

In 1913, Messrs. Merz and McLellan, 
the English electrical-consulting engin- 
eers, drew up a report on the question 
of electrification. The work was ac- 
tually commenced the same year, but 
owing to the war, it was ten years be- 


_ fore it was completed. 


Although the main portion of the elec- 
trified system is devoted to passenger 
traffic, goods trains are drawn electri- 
cally through a tunnel under the city 
from the Once terminus to the port. 

The works carried out comprise a cen- 
tral station of 25 000 kw.; 72 1/2 miles of 
high tension cables, and 70 miles of 
single line which has been electrified. 
Three-phase current is sent out of the 
central station at 20 000 volts and 25 cy- 
cles, and at this pressure it is transmitted 
to four traction sub-stations having rotary 
converters of a total capacity of 10 000 
kw. at normal rating and 15 000 kw. for 
two hours. These rotary converters de- 
liver current to the third rail at 800 volts 
D.C. For power and lighting of work- 
shops, etc., 7000 kw. are required, and 
this power is provided for at six static 
transformer stations, two being situated 
in the rotary converter sub-stations. 
Frequency changers are provided to deal 
with the supplies to the workshops, etc., 
converting the supply from 25 to 50 cy- 
cles. 

The plant and rolling stock has been 
supplied by British firms. 


Central station. 


The central station does not differ in 
any respect from the usual standard 
practice. 


In the boiler house are installed seven 
Babcock & Wilcox marine type boilers 
working at 210 lb. per square inch and 
evaporating 20 000 Ib. of water per hour. 
The heating surface of each boiler is 
4170 square feet, the grate area being 
98 square feet. The Underfeed type of 
mechanical stoker is used, and each 
boiler is provided with its own econo- 
miser and superheater. 

In the engine room are three turbo- 
alternators each of 7500 kw. continuous 
capacity at 1500 revolutions per minute. 
They are Metropolitan-Vickers manufac- 
ture and of the Rateau type. Current is 
generated at 2500 volts and transformed 
up to 20 000 volts. 

Each set is completely independent, so 
that any breakdown would only affect 
one group. 

On the switchboard all switching is 
carried out at 20 000 volts; duplicate bus 
bars make it very easy to cut out de- 
fective machines or cables. 


Underground cables. 


The high tension current is carried at 
20000 volts by three core concentric 
paper insulated cables, each core being 
0.1 square inch in section and of split 
conductor type: in addition to lead 
sheathing, the cables have single wire 
armouring and are compounded over all. 

In the same trench as the power cables 
is placed a group of telephone cables, 
which allow of telephonic communica- 
tion being made between different points 
on the line. 


Sub-stations. 


The electrified line is fed with 800 
volt continuous current from four sub- 
stations placed 5/8, 5 5/8, 14 and 23 miles 
from the terminus at Buenos Ayres. 

The buildings of the sub-stations are 
identical in design. Each is divided 
into three separate compartments con- 
taining respectively the switchgear, the 
rotary converters, and the. transformers. 
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Fig. 2. — Interior of Liniers static transformer substation, 
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Two of the sub-stations contain, in 
addition, auxiliary static transformers for 
dealing with the current for lighting and 
power. The Reyrolle ironclad ‘type of 
switchgear has been adopted by the Com- 
pany for all the static transformer sub- 
stations. 


Third rail 


The third rail is to the following spe- 
cification : 


Weight (Ib. per yard). ...... 86 lb. 
J eC ISS) = ae te aa se 40 feet. 
PARDON Tc ose oe 0.03 to 0.06 °/o 

STUIVCE) rein. 5 iL ae Trace. 

Avioelysie¢ Sulphur: <..°. .< . - 0.04 to 0.07 °/o 
Phosphorus. . .». . . 0.04 to 0.07 Jo 
Manganese ...... 0.3 to 0.5 Yo 

Resistance... ..... 6.7 times that of copper 


of equal volume. 


The conductor rail is divided into 
sections by switches mounted in signal 
cabins and so arranged that the signal- 
men can isolate quickly any section’ 
which is defective. As will be seen from 
figure 3, the same type of lever is used 
for operating these switches as is used 
for signalling. 

The type of third rail used is shown 
in figure 4. The colledior shoes which 
pick up the current make contact with 
the underside of the top member of the 
conductor rail. This type of third rail 
lends itself- admirably to effective isola- 
_ tion and protection against accidental 
contact with it. : 

An overhead wire is substituted for 
the third rail on the lines serving the 
port. 


Rolling stock 


The rolling stock is arranged for mul- 
tiple-unit working; it consists of the fol- 
lowing vehicles : 


25 first class motor coaches; 
21 second class motor coaches; 
25 first class trailer coaches; 


cS 


20 second class trailer coaches; 
1 composition motor coach, and 
2 locomotives for goods traffic. 


The coaches are of the type having a 
central corridor with cross seats. In the 
first class there are two seats on each 
side of the centre gangway, and in the 
second class, three seats on one side and 
two on the other. Each coach is di- 
vided by a partition into smoking and 
non-smoking compartments. The motor 
coaches having a driving compartment 
at each end, whilst a compartment is 
provided at one end of the trailer ve- 
hicles. 

All the vehicles are provided with the 
vacuum brake. Each bogie of the motor 
vehicles has a 24 inch brake cylinder, 
whilst 18 inch cylinders are provided on 
each bogie of the trailer vehicles. The 
driver’s brake valve works a small con- 
troller which regulates the speed of the 
motors driving the vacuum pumps. 
These run at half speed in the braking 
and running positions, and at full speed 
in the running position. The vacuum 
pumps have a capacity of 125 cubic feet 
of free air per unit at full speed. One 
pump will create a vacuum of 20 inches 
in 12 seconds, after it has been comple- 
tely destroyed, in the brake system of a 
motor and two trailer vehicles. 

The motor vehicles are carried on two 
bogies each fitted with two 220 H. P. mo- 
tors. The average acceleration on the 
level of a train of two motor and two 
trailer vehicles is 1.25 miles per hour per 
second up to a speed of 22 miles per 
hour with an average acceleration cur- 
rent of 290 amperes per hour. 

With a train consisting of two motor 
and four trailer coaches the acceleration 
falls to 0.8 miles per hour per second 
with a current of 270 amperes per motor. 

The motors of each bogie are perma- 
nently connected in parallel, the two 
pairs of motors of a coach are connected 
in series or in parallel as required. 

The multiple-unit control system is 
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fitted with an arrangement to give auto- cessary, when running up the incline of 
matic acceleration at starting. A spe- 1 in 26 which occurs near the Buenos 
cial relay is arranged for use, where ne- Ayres terminus. 
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Fig. 6. — Interior of first-class électric coach. 


The following are tke details of the electrical equipment : 


: Het OLpmMaOtOn = (eee te. hve oS. os 20. Ps on one-hour 
ca rating (75° C. rise). 

Wioba gen across TOLOte ei emnmeaicir ee. 8) ch tee 800 

Diamievecrollariiativer, me eee mitehene ct. 8 wy. ce bey he. $8 inches: 

Cocog lon ne ie ee er so... ats ey, 48 imehes. 

Diameters Olean talOnie mr meet fo. sy) + 2%.) -45'inches. 

Weight of motor, including gears and gear cases. . . . . . T420/1b. 

Numberop tecthuimerearswheelso sh x... oe ee eR 

_— Se DIDIOUME eects. in: 2) -fo le a oa 
ne omcaniclelee te sub Mmmees, Were cee te OEE. 6 in. 


The following figures give particulars of the coaches : 


Motor coaches. Trailers. 
Mona MmevGre DINGS: - meet tii t,t. ote So 62 feet. 63 ft. 4 4/4 in. 
WaninonmimlOpled nc ARES Se oe kn yrs 39 ft. 3 in. 41 ft. 44/4 in. 
iNumibemmot first-class S€ats.q 0. «= 9. «= + - . 64 68 
wees otisccond-class seats) =.) =. | 88 96 
MiMrluuse bore. er. SS 8 ft. 6 in. 7 ft. 6 in. 
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Weight of rolling stock (empty) : 


Coach body, underframe and bogies . 
Electrical equipment 

Total weight. . . . . 

Weight per passenger sea 


The two goods locomotives are of the 
0-4-4-0 type and are arranged so that 
they can pick up current either from the 
third rail or the trolley wire. 

The motors are practically the same as 
those fitted to the motor coaches. 


Ist class : ond class: Ist class : and class : 
Motors. Motors. Trailers. Trailers. 
Tons Tons. Tons Tons 
38 37.9 34,4 34.4 
48 18 0:9 0.9 
56 "bds3 35.0 35.0 
0.875 0.63 0.545 0.54 


The tractive effort on first step of con- 
troller is 10 000 lb., the current per mo- 
tor being 165 amperes. The total weight 
which is all available for adhesion is 
62 1/2 tons. 

- EU; 


[ 624 458, (.73 ] 


Shop scheduling and. production control (’) 
(Marked economies afler six months’ operation by Chicago, Rock Island 
and Pacific Railway in its locomotive shops at Silvis, Iil.), 

By Laurence C.. BOWES, 


PRODUCTION ENGINEER, CHICAGO, ROCK ISLAND & PACIFIC RAILWAY. 


Figs. 1 to 3, pp. 310 and 313. 


(Railway Review.) 


A study of the progress of industrial 
organizations discloses that the com- 
plexity of our modern industry, the ra- 
pid growth of division of labor, mass 
production and the continually increas- 
ing size of the industrial unit, have de- 
veloped a need for a special study along 
scientific lines, to arrive at a satisfactory 
answer to the industrial problem. It is 
only by scientific analysis and the re- 
cording of our findings, that we can 
deduce the principles and laws of true 
management, and evolve a suitable orga- 
nization. The principles of such orga- 
nization are the centralized control and 
the three basic functions of any shop, 


i. e.; 1° planning; 2° processing; 3° in- 
spection, and the complete delegated au- 
thority of each organizational unit within 
itself, with the proper understanding of 
the two great divisions of function and 
routine. 

It is not unusual to find in a railroad 
shop that all three of these functions are 
the responsibility of the foreman. Each 
department head attempting to plan his 
work, on the basis of what the other de- 
partment heads will plan, inspects all of 
his own work, as received and as deli- 
vered, and orders and follows material, 
all this in addition to his duty as a su- 
pervisor of his department. 


(’) Extracted from a paper read hefore the Western Railway Club, Chicago, 17 December 1923. 
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It is evident therefore that there is a 
considerable overlapping of not only the 


functions performed, but the routine of* 


performance, or organization for follow- 


ing out these functions. It is also ap-’ 


parent that a great difficulty is experi- 
enced in attempting to correlate the ac- 
tivities of the various departments, which 
correlation is necessary to provide for 
the most efficient sequence of both ma- 
jor and detail operations providing for 
a continuous and uniform flow of pro- 
duction. 

To provide for complete production 
control, it is therefore evident that a 
proper grouping of unit activities under 
several central organizations is neces- 
sary. In the sequence of their relative 
importance, these unit activities, as indi- 
cated by chart (figure 1) accompanying, 
are divided into six heads, as follows : 
1. Production division. 2. Processing 
division. —- 3. Inspection division. — 
4, Plant division. — 5. Personnel divi- 
sion. — 6, Cost accounting division, The 
following tabulation indicates the func- 
tions of each of these respective divi- 
sions : 


Production division. 
bo 


A) Technical. Operation and mater- 
ial analysis, time studies, wage payments, 
capacity, operating statistics, shop lay- 
out, equipment analysis, tool record, 
equipment record. — 


B) Schedule: Schedule, routing, dis- 


patch, material requisitions, production 
cards, time checkers and dispatchers, 
material delivery, trucking. 

€) Material : Analysis of future sche- 
dule, locomotive work report, inspection 
reports; record of order, reserve, dis- 
burse. 


Processing division. 


Tool department. 
Forge shop. 
Machine shop. 
Boiler shop. 


Electrical department. 
Stripping and erecting department. 


Inspection division. 


A) Receiving: Locomotives, back shop, 
material. 

B) Processing: Material and opera- 
tions in process, locomotives in back 
shop. 

C) Finish ; Locomotives in back shop, 
material and operations. 


Plant division. 


A) Power plant : Boiler room, engine 
room, maintenance. 

B) Maintenance. 

C) Watch service. 


Personnel service. 


Employment records. 
Emergency and first aid, 
Welfare and <« safety first >. 


Cost accounting 


1° General accounting : Shop ledger, 
expense ledger, reports, invoices and 
vouchers; 

2° Cost accounting : Detail costs, com- 
parative costs, expense -analysis, labor 
and material distribution, expense dis- 
tribution; 

3° Payroll : Timekeeping, payroll sum- 
maries; 

4° Statistics. 

The processing division functions only 
as to the responsibilities of actually per- 
forming the work as reflected on sche- 
dules created by the production division, 
and it is held responsible to the inspec- 
tion division for accuracy of production. 

The cost accounting division is direct- 
ly responsible to the auditor of disbur- 
sements and not to the shop administra- 
tive office. 

The foregoing has shown the functions 
of the several centralized divisions which 
are separate and distinct with complete 
authority within themselves, each report- 
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ing directly to the administrative office 
of the shop. We are now concerned 
with the routine of these functions. 

At this point it may be stated that a 
complete understanding is necessary as 
to the difference between functions and 
routine. The functions are the duties or 
responsibilities of any particular divi- 
sion or activity. The routine is that or- 
ganizational machinery and methods for 
performing the functions. 


Routine of production control. 


The proper basis for starting the con- 
sideration of the routine of production 
control is with the origination of the 
locomotive work report. This presup- 
poses complete and definite analysis and 
the reporting of all necessary work to 
be performed on the locomotive assigned 
to the shop as lies within the capabilities 
of enginehouse and line organization, 
and such defects as may be revealed by 
effective enginehouse and line inspec- 
tion. 

The completeness of this locomotive 
work report is most vital in that it serves 
a double purpose, first that of providing 
prior data upon which to schedule the 
purchase of material; second, that of 
providing prior data fér scheduling the 
locomotive in its proper course of over- 
hauling in the back shop in its relation 
to the other activities, thereby providing 
a very definite means of maintaining the 
maximum in balance loading of all pro- 
duction facilities. 

In addition to the necessity for com- 
pleteness and accuracy of the locomotive 
work report, it was found necessary and 
possible to have these reports in the 
office of the superintendent of motive 
power at the same time that shopping 
lists are received from the line, which 
is at least 45 days in advance of the 
month in which the locomotives in ques- 
tion are scheduled for shopping. At the 
time the superintendent of motive power 
assigns these engines to the respective 
shops, the locomotive work report is re- 
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leased with the assignment. Too much 
stress cannot be laid upon the effective 
routine of the handling of this locomo- 
tive work report. 

When this locomotive work report is 
received at the shop, it passes immedia- 
tely into the material department of the 
production division, where it is carefully 
analyzed as to itself and its relation to 
the material schedule in general. When 
the data on this locomotive work report, 
by reason of its analysis, has found its 
proper place in the material schedule, 
authority is given the store department 
to provide for necessary material, as re- 
gards quantity and time requirements. 

In conjunction with the analysis by 
the material department, the schedule 
department also analyzes the locomotive 
work report, and by considering the ma- 
terial schedule and the work schedule 
as reflected on the master schedule 
board, assigns the locomotive in question 
to its proper place on the master sched- 
ule. The important point to be brought 
out in this connection is that all the 
above routine is carried on prior to the 
actual arrival of the locomotive at the 
shop. 

Before even attempting to schedule, 
and the consequent processing and in- 
spection, it is imperative that there be 
complete, detailed and accurate tech- 
nical data, originated and established 
by the technical department of the pro- 
duction division. This technical data 
incorporates the basic and most vital 
operating analysis which is the back- 
bone of all shop activities. 

Contrary to the general supposition 
heretofore that the secret of economical 
increase in production was the perfec- 
tion of mechanical details of operation, 
it was found that the real controlling 
factor was the analysis and possible per- 
fection of the activities reflected in: 
1° Shop layout, 2° Shop capacities (vs. 
desired output); 3° Operation analysis : 
a) times; b) compensation; c) sequence 
of operations; d) routing of parts; 
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é) man-hour analysis; f) unit operations; 
g) tool analysis. 4° Equipment analysis 
and record. 5° Tool record. 6° Material 
delivery system. 7° Processing analysis. 
8° Operating statistics. These are the 
responsibility of the technical depart- 
ment of the production division. Having 
this information available in record 
form, it is now possible to proceed with 
an effective production schedule. 

When the locomotive is actually re- 
ceived at the shop, the receiving depart- 
ment of the inspection division makes 
its inspection of the locomotive (this 
form is so compiled that it is only ne- 
cessary for the inspectors to check work 
to be done), immediately rendering a 
report jointly to material and schedule 
departments of the production division, 
which then makes the necessary analysis 
with respect to material and work sched- 
ules. 

The schedule is made out on the 
« Schedule and Performance » sheet, and 
permits not only of recording schedule 
dates, but also of recording actual com- 
pletion dates. One form is used with each 
locomotive scheduled, and never leaves 
the production office. It is arranged to 
show the major unit operations in the 
same sequence as shown on the 


Master schedule board. 


This master schedule board, the form 
of which is shown in figure 2, accom- 
panying, is what is known as a three-di- 
mension board, in that it schedules ma- 
jor unit operations, as against locomo- 
tives and as against calendar or schedule 
dates, any one of the three of which can 
be clearly visualized at a glance. 

The mechanical construction of this 
board allows for complete flexibility. 
The unit operations are shown on print- 
ed tickets which can readily be regroup- 
ed as analysis may warrant. The calen- 
dar dates are also shown on printed 
tickets, which provides for a continuous 
rotation of all schedule operations. 
Further, locomotive numbers, signals 


“and late dates. 


and indications for scheduled work are 
also shown on removable tickets which 
permit the quick change of signals 
against scheduled operations, and the 
moving forward or backward of the tic- 
ket against scheduled work in the calen- 
dar section. This provides for a perpe- 
tual and easy-going schedule endeavor. 

It will be noted that the several major 
unit operations are carried vertically 
down the center of the board. A major 
unit operation represents the completing 
of a number of single operations on cor- 


related minor units, and the assembly of. 


such units into a major part, which re- 
flects a definite advancement in the pro- 
gress of overhauling. 

To the left of the operation column 
are ticketed locomotive numbers and 
signals for scheduled work, while to the 
right is the calendar section which car- 
ries the ticket showing the scheduled 
date for completing the various major 
unit operations on the locomotives sched- 
uled. 

A color scheme is used to further vi- 
sualize the work. After a « Schedule and 
Performance » sheet has been made out 
for a locomotive arriving at the shop, a 
buff ticket carrying the locomotive num- 
ber is placed at the top in the left hand 
section of the board. A blue ticket also 
carrying the locomotive number is plac- 
ed in the calendar section of the board, 
under the scheduled date and opposite 
the scheduled major unit operation, a 
blank buff ticket being also placed op- 
posite the same major unit operation to 
the left under the numbered ticket in 
the locomotive section of the board. This 
is continued for each major unit opera- 
tion for all engines to be scheduled, in 
order of the sequence of < out dates > of 
scheduled locomotives. Thus, any day’s 
work load can be instantly visualized by 


looking directly the date in the calendar 


section. 

Each day this board is checked and 
tickets transferred to indicate completed 
As each operation is 
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completed the numbered blue ticket in 
the calendar section reflecting that parti- 
cular operation on the particular loco- 
motive, is marked with actual comple- 
tion date and transferred to the left hand 
section of the board, replacing the buff 
ticket under the proper locomotive num- 
ber and opposite the proper operation. 

Those operations which have not been 
completed on schedule, are indicated by 
replacing the buff blank ticket with a 
red blank ticket under the particular 
locomotive on the left hand section of 
the board, and opposite the late opera- 
tion, the numbered blue ticket in the ca- 
lendar section remaining until the opera- 
tion is actually completed, after which 
it is marked with actual completion date 
and transferred to the left hand section 
of the board, replacing the blank red 
ticket. 

Thus it is evident that the actual state 
of progress of any scheduled locomotive 
can instantly be visualized, as reflected 
by the length of the blue ticketed lines 
on the left hand section of the board. 
Further, the curve built up by the ends 
of the blue ticketed lines on the left hand 
section of the board reflects the general 
progress of the shop. 

The danger points are obviously shown 
by the contrast of the red tickets, and 
are a signal for immediate action to learn 
the cause of delay and fix upon a remedy 
to prevent further delays. 

The formation of the red tickets against 
certain operations is a valuable indica- 
tion of the unbalanced conditions in the 
shop. 

A delay sheet is kept of each locomo- 
tive, on which is recorded the cause of 
all delays. This sheet always remains in 
the production office. 

When a locomotive has been < O. K.’d » 
to the transportation department, all 
numbered blue tickets pertaining to that 
locomotive will have been marked with 
actual completion dates and transferred 
to the left hand section of the board. 
They can then be entirely stripped from 


% 


the board, and actual completion dates 
recorded in the « Schedule and Perform- 
ance » sheet. This sheet is then filed 
away with its proper « Delay > sheet, for 
future reference for schedule analysis, 
and the tickets can be destroyed. 
From the foregoing it is seen that a 
well maintained master schedule board 
will visualize the entire shop in a man- 
ner that cannot possibly be visualized by 
any one in passing around the shop. 

Supporting the master schedule board 
are the departmental loading and sched- 
uling boards. 


Departmental loading 
and scheduling board. 


The mechanical construction of these 
boards (see figure 3) is the same as the 
master schedule board and provides for 
the same flexibility. However, these 
boards are of the two-dimension type, 
scheduling work, as against production 
centers, as against scheduled dates. 

A production center is any machine, 
group of machines, bench, pit or floor 
space, which can be considered as log- 
ically and practically assigned and con- 
fined to a specified activity. 

With these boards, the locomotive is 
lost sight of as being a unit of produc- 
tion, but merely used for identification. 
The work loaded is the minor unit of 
production. 

Production centers are shown down 
the left hand section of the board, on 
printed tickets to provide for any re-ar- 
rangement. The calendar section is 
shown to the right, calendar dates shown 
on printed tickets. 

When the schedule divison receives 
the inspection report, a schedule on mi- 
nor units is made out on a « Loading and 
Performance » sheet. This form is taken 
immediately to the departmental board 
and the boards loaded. The same remoy- 
able tickets are used as with the master 
schedule board, the buff ticket repre- 
senting all but final operations in minor 
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units. A blue ticket is used to indicate 
final operations on minor units, and in 
addition to the locomotive number, it 
also carries the schedule date. These 
tickets are loaded on the departmental 
board sufficiently far in advance of the 
schedule date to load the production 
center with a full day’s work each work- 
ing day. 

In this manner also is loaded shop 
order or stores order for manufactured 
material. 

As the loaded operations are complet- 
ed, the buff tickets reflecting such oper- 
ations are turned face to the board, 
while the blue tickets representing final 
operations on minor units are marked 
with actual completion date. 

As a check is made of these depurt- 
mental boards once or more each day, 
the buff tickets on completed work are 
destroyed, and the blue tickets represent- 
ing completion of final operation on 
minor units are returned to the produc- 
tion office where the actual completion 
dates are entered on the « Loading and 
Performance » sheet, which information 
is used to check the master schedule 
board. C 

Thus it is seen that by the operation 
of the departmental boa-ds, each produc- 
tion center is kept loaded at all times. 

Supporting the departmental loading 
and scheduling boards are the dispatch 
booths and dispatch boards. 


Dispatch booths and dispatch boards 


These booths and the boards contained 
therein furnish the last connecting link 
between the workman and the schedule. 
The dispatch boards are merely a series 
of pockets numbered to correspond to 
the production center, in which are plac- 
ed the production tickets. 

At the time the departmental boards 
are loaded, the booth attendant writes the 
production ticket for the loaded oper- 
ation, The workman calls at the booth, 
gives his number, name and ticket called 
for, enters the man’s name and number, 


and the starting time, as the same time 
entering the stop time on the production 
ticket surrendered by the man. At the 
end of each day, the surrendered produc- 
tion tickets are checked against the clock 
stampings on the « in and out » card, 
which card runs for a payroll period. 

The production ticket and the material 
requisition forms are made in triplicate 
and based on a unit system. 


Unit system. 


By allowing only a single unit to be 
placed on a production ticket, and ma- 
terial requisitions, it is then possible to 
sort these tickets in any manner desired 
for compilation of any and all informa- 
tion. 

Similarly, the entire functions and rou- 
tine of the production division are based 
on unit operations and analysis, which 
permits of readily obtaining unit costs. 

The question naturally arises at this 
time, what has this accomplished ? After 
all of this study and analysis, and the 
operation of the system, what has been 
the result ? 


Performance. 


Perhaps the greatest accomplishment, 
and also that most difficult to measure, 
is the work of the technical division. By 
having an organization assigned to these 
functions, it has been possible to secure 
very close analysis of operations on 
which is being built a standard measure- 
rement of man-hours for the various 
classes of locomotive repairs. This ana- 
lysis has further resulted in a more uni- 
form output because of closer scheduling 
and the resulting more efficient routine. 
The entire shop now works to a max- 
imum daily production rather than a 
monthly output, accomplished by reduc- 
ing the lapsed times between operations. 

In all, a correct visualization of all shop 
activities, by means of which it makes 
possible the opening up and immediate 
remedy of all delays to production. 
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To state the results concretely, during 
five months of operation, there has been 
a reduction in man-hours per locomotive 
in general heavy repairs of 33 % and an 
increase of 23 % in actual locomotive 
output. And this is accomplished with- 
out any routine forms passing around 
the shops. 

In conclusion it should be said that 
the success of any attempt to establish 
such a system in any shop depends upon 


the complete understanding by all con- 


cerned of the principles of organization, 
and the faith in the endeavor. We are 
apt many times to permit ourselves to 
be blinded by the details, thus losing 
sight entirely of the principles involved. 
If the principle is right, the details will 
gravitate to a practical working level. 

There is nothing mysterious about cen- 
tralized control; it is only common sense 
systematically applied. But it-is not au- 
tomatic. It is a tool to be used, for the 
mere building of schedule boards will 
not remedy any faults. The entire sys- 
tem must be cut in and going, and that 
requires a tremendous amount of hard 
work. 


And further, a production organiza- 
tion is not an office of clerical help, it 
is an organization of trained minds, 
highly specialized as regards the tech- 
nical divisions, made up of men who 
face the facts squarely, no matter how 
formidable they are, men who cannot 
fool themselves, and thereby is obtained 
a true analysis. 

Just a few words further concerning 
welfare work, on which the foregoing 
has a very important bearing, many 
times overlooked: with this we have com- 
pleted the cycle of true management, 
which embraces not only the moral and 
social welfare of the employee, but also 
a well-organized and expeditiously-oper- 
ated shop, which of course pre-supposes 
intensified scheduling which provides 
for steady employment. 

To Mr. Mullinix, superintendent of Sil- 
vis shops, Chicago, Rock Island & Pa- 
cific Railway, and his organization are 
due the credit for the building up of, 
and to him and his organization will fall 
the responsibility for the perfection of 
the system of locomotive scheduling and 
production control described above. 
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1. — NORTH SEA TRAIN FERRY. 
Opening of Harwich-Zeebrugge Service. 
Figs. 1 to 4, pp. 318 to 320. 


(Modern Transport.) 


We understand that the new Harwich-Zee- 
brugge train-ferry service — a proposal which 
was described and illustrated in the 13 Ja- 
nuary 1923, issue of Modern Transport — will 
be opened for traffic some time in March 1924. 
It was originally anticipated that a much 
earlier opening date would be possible, but the 
work has been seriously retarded by reason 
of the disaster which befell two barges con- 
veying the ferry bridge and lifting machinery 
from Southampton in September last. In our 
issue of 1 September we described the arrange- 
ments made for the transport of this excep- 
tional consignment but subsequently had to 
report the fact that both barges had been 
sunk within a few miles of their destination. 
It was later found possible to salve the barge 
conveying the bridge itself, but the other, with 
the machinery on board, unfortunately proved 
a total loss. This loss had to be made good 
by dismantling similar lifting machinery from 
the ..war-time train-ferry berth at Richho- 
rough; this equipment, it is stated, is now on 
its way to Harwich. Had it not been for the 
railway strike and the consequent delay to 
the: consignment, there is little doubt that 
traffic would have actually commenced on the 
new route on 1 March. 


The promoters. 


"It will be remembered that, encouraged by 
the suecess of a temporary train-ferry service 


‘between Immingham and Calais, utilised for 


the conveyance of sleeping cars built by the 


‘Leeds Forge Co., Limited, for service on the 


‘French Railways (as to which an illustrated 


notice appeared in the 5 August 1922, issue 


of Modern Transport), a company, known as 
the Great Eastern Train Ferries, Limited, was 
promoted with the object of providing a new 
ferry service between this country and the 
Continent via Harwich and Zeebrugge. This 
company numbers amongst its directorate 
Lord Daryngton, of Pease and Parners, Li- 
mited, Lord Ailwyn, K.C.V.0O., K.B.E., a 
director of the London & North Eastern Rail- 
way, which he will represent on the board of 
the new company, and Sir George Stapleton 
Barnes. Acting in association with the new 
undertaking and representing its interests on 
the Continent, is the « Société Belgo-Anglaise 
des Ferry Boats ». The scheme has the 
active support of the London & North East- 
ern Railway and of the Belgian Govern- 
ment — the owners of the railways in that 
country. The necessary rail connections to 
the ferry berth at Harwich have already been 
provided by the London & North Eastern Rail- 
way Company, who will operate and maintain 
the berth at this place, the berth itself being 
provided by the Train Ferry Company, for 
whom Sir W. G. Armstrong-Whitworth & Co., 
Limited, have acted as contractors. At Zee- 
brugge the train-ferry berth has been provided 
by the Belgian company at the site shown in 
one of the illustrations, while the Belgian Go- 
vernment, who are enthusiastic supporters of 
the scheme, have furnished the rail connection 
and also the rolling stock. 


The new ferry berths. 


The cost of the new berths at Harwich and 
Zeebrugge, shewn in the accompanying draw- 
ings, has approximated £60 000 and a million 


Fig. 4. — ‘One of the train ferry steamships, to be used on the Harwich- Telliniees service, bs 


berthed es Immingham Dock. 


lock on the Zeebrugge-Bruges- waterway. It 
should be mentioned that, as an additional 


facility on this side, the train ferry company. 


has acquired the train-ferry berth at Imming- 
ham, above referred to. This berth will be 
used for the shipment of rolling stock and 
other exceptional consignments for which, on 

_ account of expense, the shortest possible rail 
haulage will be desirable. 


i ~ 


Steamships. 


The service will be operated by three of 

the steamships which were employed on the 

_ €ontinental ferry services from Richborough 
‘during the war. These vessels were built by 


Sir W. G. Armstrong-Whitworth and Cay Li-' 


mited, and were fully described and illustrated 
in the 6 and 13 December 1919, issues of 
Modern Transport. It is proposed to utilise 


_ two of the vessels on the service and to keep 
one in reserve. 


One steamship will sail daily 
in each direction, leaving each side between 
8 and 9 o’clock in the morning and arriving ‘ 
at its destination at about 5 p.m. The voyage 
of 84 miles will be covered at roughly 10k ts 
an hour, the actual sea passage occupying — 
about eight hours, or from nine to ten hours — 


from berth to berth. Although very little ee a 
time will be occupied in berthing at Harwich, * a 
it is anticipated that, owing to the necessit eS ‘> 


passing through the lock at Zeebrugge, ce 
proximately one hour will be take 
vessel in gaining access to its beth there. 
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London & North Eastern Railway Company 
have undertaken to manage the service on 
behalf of the Great Eastern Train Ferries, Li- 
mited, and the latter company will, therefore, 


Fig. 3. — Plan showing position of train ferry berth at Zeebrugge. 


way company’s marine superintendent at that 
place. 


Fig. 4. — Communication bridge of train ferry berth, 
as used at Richborough. 


Rolling stock. 


The ferry company are particularly fortu- 
nate in the fact that they have been enabled 


have the advantage of the organisation and 
agencies of the former undertaking on the 
Continent. The operations at Harwich will be 
under the control and supervision of the rail- 


ran's 


aS 
DOCK ees 
OFFICES 


to conclude arrangements for the use of rolling 
stock on most advantageous terms. It hap- 
pens that the Belgian Government have avyail- 
able over 15000 « common user » wagons 
which were built in Great Britain during the 
war to English specifications for use on the 
Western Front. These the Belgian Govern- 
ment have handed over to the ferry company 
for the purposes of new services. 


Control of wagons. 


The actual arrangements for the hire of the 
wagons have been entered into with the Bel- 
gian Government by the « Société Belgo-An- 
glaise des Ferry Boats >, with whom, in turn, 
the English company have an agreement for 
the user. At the outset it is estimated that 
5 000 wagons will be sufficient for the service, 
the remaining 10000 being held in reserve. 
There will be a central wagon distribution 
office in- Brussels, controlled by the Belgian 
company, and a similar control office will be 
set up in Milan operated by an affiliated Ita- 
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lian company, known as « The Ferry-Boats 
Company for England » and formed for the 
purpose of supervising vehicle movements and 
general administration in Italy. The intention 
is that Brussels and Milan shall each cover 
a zone embracing various important centres 
of production which will requisition their 
wagon supplies from the two Continental con- 
trol offices. This arrangement lends itself to 
extension as and when necessary, and no dif- 
ficulty is anticipated in keeping a close check 
upon the working of the wagons and avoiding 
undue standing time. Traffic from the com- 
mencement will be mainly in the nature of 
perishable, but, as the service gets more firmly 
established and its benefits become more wi- 
dely known, it is expected to attract traffic of 
a much heavier character and volume. The 
principal advantage will be manifest in the 
avoidance of handling at either port. The cost 
of loading and unloading the ferry steamer, 
wagons being run on and off without any 
delay whatsoever, is estimated at 4 sh. per ton, 
as compared with an approximate expenditure 
of from 15 sh. to the 25 sh. per ton incurred 
when each individual consignment has to be 
transferred from train to ship and vice-versa. 
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2. — A new system of a protected under- 
contact conductor rail. 
Fig. 5, p. 321. 


The Railway Gazette for the 19 October 1923 
publishes an article describing a new system 
of contact with the third rail, which, by means 
of several novel features, differs from that 
now in use. 
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Though a tension of 750 volts is rarely ex- 
ceeded by methods now in vogue, those inte- 
rested in this new arrangement state that they 
are highly satisfied with the result of the 
trials which have taken place at Manchester, 
during a period of nine months, working with 
a tension of 1 200 volts. 


’ Fig. 5: — Collector shoe in under-contact position. 


The figure 5 shown gives an idea how this 
recently proposed system is fitted up. 


BU 
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3. — Retirement of Sir Arthur Watson, first general manager, London Midland & Scottish 
Railway, member of the Permanent Commission of the International Railway Congress, 
and of Mr. Roger T. Smith, electrical engineer, Great Western Railway, member of 
the organising committee of the London Congress (1925). 


The following is the text of articles by 
means of which the Railway Gazette in- 
formed of the resignation of our eminent 
and sympathetic colleagues, Sir Arthur 
Watson and Mr. Roger T. Smith : 


It has taken little more than a year of 
« railway grouping » to bring about the first 
casualty amongst the general managers. 
Lord Lawrence, at the first annual meeting of 
the London Midland & Scottish Railway, held 
in the Great Hall at Euston last Friday, an- 
nounced that Sir Arthur Watson had asked to 
be relieved of his duties owing to ill-health. 
Continuing, he said: « His connection, first 
with the Lancashire & Yorkshire, then with 
the London & North Western, and, finally, as 
the general manager of this great amalgamat- 
ed company, has been distinguished, and we 
owe him a great debt of gratitude for his 
untiring industry and success in the amalgam- 
ation and absorption of our various com- 
panies and for his efforts in consolidating 
them. Unfortunately, his health has broken 
down in this colossal task, and, in thanking 
him for all he has done for us, we wish him 
every happiness in his retirement, and a 
speedy return to a normal condition of health. » 

Sir Arthur Watson has had a wonderfully 
full railway career — one now, alas! cut short 
in its early maturity. First as engineer of 
the old Lancashire & Yorkshire Railway, next 
as Superintendent of the Line, then as deputy 
for Sir John Aspinall (when the latter was 
interned in Gérmany), and finally as general 
manager of the Lancashire & Yorkshire, the 
London & North Western, and the London 
Midland & Scottish Railways in rapid succes- 
sion. Though he was undoubtedly feeling the 
strain of his great efforts in recent months, 
Sir Arthur still retained his equable temper- 
ament and charm of manner, as we ourselves 


can testify from recent meetings with him. 
In his retirement the London Midland & 
Scottish Company have lost a man of out- 
standing ability. The staff, moreover, have 
lost a friend — in the truest meaning of that 
word. 

Small wonder that the task of organising 
and administering such a colossal undertak- 
ing, when added to the burden of steering a 
safe course through the shoals of grouping 
difficulties, has proved too much for human 
frailty. Let it be recalled that this great 
system, which comprises over 7000 route 
miles of line, extends from London to Wick, 
from Southend to Donegal, and from Swansea 
to Goole. The total capital is almost 
£400 000 000, the gross receipts are over 
£87 000 000 (or equal to the pre-war revenue 
of the Indian Empire), and the expenditure 
over £70000 000, while the personnel com- 
prises 269000 employees. In brief, the Lon- 
don Midland & Scottish Railway financial 
totals represent more than 40 % of the ag- 
gregate of the four large companies. The 
control of such an undertaking is a gigantic 
task, and unfortunately it has proved too 
great for the health of its first general man- 
ager. We sincerely hope, and are sure our 
readers will join us in the expression, that 
now he is freed from the burden of office, 
Sir Arthur Watson will soon be fully restored 
to health, and be able to devote the benefit of 
his wide knowledge and experience — possibly 
in a less exacting manner — to the cause of 
British railways. A portrait of Sir Arthur 
Watson was published in these pages as re- 
cently as 4 January 1924, on the occasion of 
his knighthood. 


* 
* * 


Mr. Roger T. Smith, B. Sc. (London), 


; 


M. Inst. C. E., M. I. M.E., M.I.E.E., who has 
retired from the position of electrical engineer 
to the Great Western Railway, had held that 
appointment since 1905. Educated at Uni- 
versity College, London, 1880 to 1885, from 
1886 to 1890 Mr. Smith served with Hathorn, 
Davey & Company, of Leeds, first as pupil 
and then as erection charge hand. From 1890 
to 1893 he was engaged on the erection and 
maintenance of machinery in India with 
Easton, Anderson & Goolden, Limited. Re- 
turning to England, he devoted some time to 
an electrical engineering and laboratory course 
at University College, London, where he was 
prizeman in electrical engineering. He was 
then appointed Resident Engineer, under 
Sir Alexander Kennedy, to the Westminster 
Electric Supply Corporation, and from 1895 
to 1898 was Technical Manager for the « Im- 
perial Continental Gas Association » of « La 
Compagnie Hydro-Electrique Anversoise >, 
supplying Antwerp with hydraulic and elec- 
tric power. In 1898 he joined Sir Alexander 
Kennedy’s staff as an assistant concerned with 
surveys and preliminary designs for electric 
supply schemes, railways and tramways. He 
went to Buenos Ayres in connection with the 
City electric tramway scheme and the design 
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of the generating station. He was then placed 
in charge of electric railway, power and light- 
ing developments for the Great Western Rail- 
way, and in 1905 joined the Great Western Rail- 
way Company as their electrical engineer. In 
that position he was in charge of the supply 
of electricity for traction, power and lighting 
in the London district, including generating 
station and other works, as well as the elec- 
trical plant generally. He was also electrical 
engineer for the Ealing & Shepher’s Bush Rail- 
way. Mr. Smith was President of the Insti- 
tution of Electrical Engineers for 1919-1920. 
He was awarded the George Stephenson Gold 
Medal for a paper on « Electric Train Light- 
ing », read before the Institution of Civil En- 
gineers in 191]. He represented the Railway 
Executive Committee as a witness before the 
Board of Trade Electric Power Supply Com- 
mittee in 1917, and has been concerned since 
with various bodies as a representative of 
the railway companies. 


We join with the Ratlway Gazette in 
wishing our esteemed colleague Sir Ar- 
thur Watson a rapid return of health. 


The Executive Committee. 


NEW BOOKS AND PUBLICATIONS 


(eg 
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CUNNINGHAM (W.J.), A. M. professor of Harvard University. — American Railroads : Govern- 
ment control and reconstruction policies. — One volume in-8Y° (8 x 5 1/2 inches) of 409 pages. — 


1922, Publishers : 


The railways have played, during the 
war, a very important part even in coun- 
tries which, without being directly af- 
fected by the hostilities, took nevertheless 
an active part in the conflict. In order 
to assure the greatest amount of co-oper- 
ation, which element is essential to suc- 
cess, the Governments of the belligerent 
nations were obliged to take exceptional 
methods of control, aiming always at 
efficient management, methods thought 
out in times of peace in one country, but 
improvised more or less hurriedly in 
others. 

This was also the case in America 
where, though the first steps were taken 
at the initiative of the companies, Go- 
vernment intervention did not take place 
until sometime after the declaration of 
war. 

Mr. Cunningham’s book gives us the 
history of the working of the American 
railways by the State during the 26 
months it lasted (from the 1 January 
1918 until the 1 March 1920). The 
author, who held responsible positions 
on the staff of the Director General of 
Railways, saw at close quarters the 
events which he relates, and he takes 
from a reliable source the information 
which he publishes. 

In order to understand fully and to 
enable one to appreciate the conditions 
existing in 1917, he shows first of all the 
position of the railway companies before 
the war. This position was far from 
brilliant. The increasingly powerful in- 
terference by public bodies had shown 


A. W. Shaw Company, Chicago, New York and London — Price : $3 net. 


itself chiefly in the control of rates, 
ceincident with constantly increasing 
overhead charges, and had little by little 
diminished the success of the carriers 
and gradually reduced the possibility of 
their carrying out the necessary exten- 
sions of their lines. One could almost 
foresee a financial catastrophy when the 
war broke out and the enormous traffic, 
due to the orders of the Allies, brought 
in additional receipts. The result was 
that the year 1916 beat all previous re- 
cords, but this increase in traffic also 
taxed those resources which were un- 
prepared for a lengthy ordeal, and in 
April 1917 one finds that the lines had 
reached their full capacity. 

Anxious to give the Government every 
possible help in the war, the directors of 
the companies realised the necessity for 
co-ordination, and they instituted the 
Railroads War Board, represented by an 
Executive Committee composed of five 
members. 

In contrast to what happened in Eng- 
land, however, the agreement took place 


between the companies without Govern- 


ment intervention. In acting thus, the 
American railroadmen hoped through a 
feeling of patriotism to show to the 
public what private administration could 
do and thus provide a serious argument 
against those who looked for the only 
solution of the railway problem in na- 
tionalisation. Although the results ap- 
pear to have been satisfactory at first 
sight, one soon discovers that with this 
sole organisation the railways remained 
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unequal to their task. The author points 
out the causes : lack of accommodation 
and of rolling stock and the impossibility 
of the companies being able to remedy 
this owing to want of financial resour- 
ces, acceptance of traffic for transport 
by rail regardless of the possibilities of 
shipment and the existence amongst the 
officials of the spirit of rivalry which 
had existed between them for so long. 
At the end of 1917 the position had be- 
come acute, the stations serving the 
Atlantic ports were heavily congested. 
In addition, the measures taken at the 
initiative of the companies were in op- 
position to the existing laws which had 
previously been passed to combat. pool- 
ing and the trusts. These were the con- 
ditions when the President, using the 
power which he held under a law passed 
in August 1916 to cope with anticipated 
difficulties with Mexico, took possession 
of the railways and appointed M. Wil- 
liam G. McAdoo, formerly Secretary to 
the Treasury, Director General. The 
motives which brought about this deci- 
sion were of a financial nature through- 
out, the Government alone being legally 
able to effect complete unification of the 


. railways and provide the necessary ma- 


nagement. The rise in the cost of living 
and the shortage of labour gave rise to 
demands on the part of the staff, which 
were supported by threats of strikes, and 
these had to be dealt with without delay. 


The voluntary amalgamation was thus 
followed by a complete amalgamation 
with a Central State Administration. 
The author gives the history and a de- 
tailed criticism of the working of this 
State Administration in the course of se- 
venteen chapters (chapters IV to XX). 
Two periods are dealt with under this 
regime : the first extending from the be- 
ginning of 1918 until the end of the war; 


the second extending until the 1 March 


1920, the date on which the railways 
were restored to private management. 


The relations between the federal au- 
thority and the directors of the railway 


companies were not, as one can under- 
stand, regulated in any definite manner 
at first. The Director General was at 
first, under the terms of the proclama- 
tion of the President, instructed to take 
possession of the lines of transport, the 
management, the operation and the rol- 
ling stock, also the existing personnel. 
There was then placed under his charge 
all the work for the companies. The law 
of the 21 March 1918 which followed, 
established between the Director General 
and the companies, relations similar to 
those between tenant and landlord. The 
financial questions were the subject of a 
contract between the Government and the 
companies by virtue of this same law. 
The author analyses the essential details. 
One finds the complete text of this law 
at the end of the volume. 

In chapters VI to XI the author ex- 
plains the methods adopted by the Di- 
rector General and the difficulties which 
were surmounted : common use of lines, 
stations and rolling stock, direct means 
of transport, standardisation of types of 
rolling stock, modification of the com- 
mercial service and of returns and ac- 
counts, reduction of the passenger ser- 
vice, the rates policy and the salaries of 
the staff. 

Chapter XII, showing the results for 
the year 1918, gives one item of special 
interest. If the working resulted in a 
considerable deficit, one finds on the 
other hand that the ton-mileage of traffic 
exceeds that of all previous years, and 
that the « Railroad Administration > made 
all war transport certain, which was as- 
suredly its primary object. 

The second period presented a very 
different character from the first. The 
war was over, the main reason which 
caused the State to take over the rail- 
ways had vanished. The financial po- 
licy was discussed with the companies 
and also how long the existing control 
should be continued and when the rail- 
ways should be handed over to the own- 
ing companies. It is a suitable time for 
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examining the consequences of the action 
of the Government, and the author deals 
with it from various points of view. He 
also discusses the possibility of continu- 
ing the measure taken to effect an amal- 
gamation of the lines of transport. In 
chapter XXI he analyses the law of 1920 
(Transportation Act) which again placed 
the railways under the control of the 
companies, and gives the circumstances 
under which it was passed. He again 
reviews the events of 1920, paying par- 
ticular attention to the resumption of 
private operation of the lines, then he 
deals with the position in 1921, and ends 
with a review of the situation in July 
1921. 

This 26 months of State control under 
absolutely abnormal conditions must not 
be considered as representing what might 
be a permanent working system. In par- 
ticular, the large deficit, referred to pre- 
viously, was due to momentary causes, 
rises in salaries and in the price of other 
things. He does no attempt to evade the 
fact that a rise in rates, which had fal- 
len again in the last analysis, was itself 
a deficit on the public exchequer. Ne- 
vertheless, it seems improbable that the 


American railways will be nationalised 
for some time to come. 

The experiment, however, is over, and 
from the discussions to which it gave 
rise, was evolved the idea of a partial 
amalgamation of lines of which the be- 
ginning is set down in the law. The 
question of grouping, of the fusion of the 
railways into a certain number of sys- 
tems, actually decided on in England, is 
publicly discussed in America. The In- 
terstate Commerce Commission have been 
instructed to prepare a plan for group- 
ing, and whilst it has not the power to 
impose it on the companies, they are 
able to give to it all the publicity they 
desire through the interests concerned 
in making it known. - Furthermore, all 
measures of this nature, in order to be 
of any value, are bound to receive their 
approval. The plan to which it is giv- 
ing attention provides for the formation 
of nineteen great systems, uniting prac- 
tically all the first class railways, but it 
is found that under the actual working 
of the law its adoption presents great 
difficulties. 


E. M. 
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TORRE (Enrigur bE La), Editor of the Gaceta de los Caminos de Hierro. — Anuario de ferro- 
carriles (Railway Annual). — One volume in-8¥° (8 x 5 1/2 inches) of 24 + 352 pages. — 1923, 
Madrid, Enrique de la Torre, Publisher, 54, San Vicente Alta, and the offices of Alrededor det 
mundo, 65, Martin de los heros. — Price: cardboard covers, 5 pesetas; cloth covers, 


6 pesetas. 


We have before us the new edition of 
the annual which Mr. de la Torre has 
issued for the last thirty-one years. It 
deals principally with Spanish railways 
and gives the most useful information 
for officials and others who are directly 
or indirectly interested in matters relat- 
ing to transport. 

The work is divided into three parts. 

The first part, besides dealing with 


general information relating to patents 
taken out in 1922 in connection with the 
railway and tramway stock of all rail- 
ways in the world, gives statistics con- 
cerning Spanish trade and production, 
accidents which occurred in Spain from 
1916 to 1920, and particulars relating 
to speed and rolling stock, also details 
with regard to the postal and telegraph 
departments, and the main lines of this 


country. It gives, in addition, a list of 
officials connected with the Ministry of 
Transport, as well as the staff under 
State control. 

The second part gives the names of 
the various railway companies in Spain, 
their headquarters, capital invested, 
mileage, boards of directors, as well as 
a list of the officials of each railway 
down to station-masters. It also gives 
receipts and expenditure of each line 
in tabulated form, how the rolling stock 
is made up, and details relating to the 
mileage of secondary and _ strategical 
lines. Spanish tramways are also dealt 
with and particulars given relating to 
fheir headquarters, capital invested, 
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mileage, boards of directors, names of 
the principal officials, as well as statis- 
ties concerning rolling stock and work- 
ing results. lt concludes with a list of 
names of the principal directors, man- 
agers, etc., of the large French railway 
companies, as well as those of the Por- 
tuguese lines. 

The third part deals with the Spanish 
law relating to railways, and concludes 
with an alphabetical list of all the names 
mentioned in this annual. 

A large and very clear map showing 
all Spanish railways is included in this 
work. 


X. 
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Brussels. — Price : 3.50 frances. 


This small yolume is addressed chiefly 
to the students of technical schools. 
« This book of short formule >» as the 
author states in his preface, < can sim- 
plify their work; all tKhzir attention can 
be kept on the subject of the lesson. 
The proof is of no importance to them, 
they see here the principal formule re- 
sulting from the theories worked out on 
the blackboard >. 

This object will certainly be attained, 


NACHTERGAL (A.), engineer, technical school professor. — Petit formulaire de résistance des 
matériaux (Short formule book for the strength of materials). — One volume in 16™° (6 x 4 inches) 
of 86 pages, with 86 figures in the text. — 1922, Published by Alb. De Boeck, 265, rue Royale, 


for this small book gives, in a compact 
manner, all the formule very well ex- 
plained. Any desired application is left 
to the professor in delivering his lecture. 
Blank pages are inserted to allow the 
student to make notes. 

We are sure that all teachers in tech- 
nical school will bring this formule 
book to the notice of their students. 


AAS 
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des Saints-Péres, Paris. — Price : 4 francs. 
In this book Mr. Nachtergal has col- 


lected everything connected with the 
calculations for the lifting equipments 


IV—6 


NACHTERGAL (A.), engineer, technical school professor. — Appareils de levage (Lifting equipment). 
— One volume in 8v° (9 1/2 x 6 1/4 inches) of 57 pages, with 82 figures in the text. — 1920, 
Published by Alb. De Boeck, 265, rue Royale, Brussels, and Ch. Béranger, publisher, 15, rue 


which one meets with in modern run- 
ning sheds. 
As the author remarks in his preface : 
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« The lectures given on mechanics deal 
with the theory of this apparatus in a 
form sometimes difficult to understand. 
The elementary lectures do not give the 
rudiments and do not deal with any 
consideration of results, >» It is this gap 
that he has attempted to fill, and we feel 
that he has been successful. 

Whilst remaining very elementary in 


the explanation of the theories, it is very 
complete and deals with apparatus such 
as: pullies, tackle, winches, jacks, in- 
clined planes, cranes, etc. 

We think that the object it was sought 
to achieve has been attained, and that 
it will be useful both to mechanics and 
foremen. 

J.-V. 
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NACHTERGAL (A.), engineer, technical school professor. — Caleul des colonnes métalliques 
(Calculations for metal columns), 2"? edition. — One volume in 8v° (8 1/4 x 4 3/4 inches) of 
32 pages and 14 figures in the text, — 1919, Published by Alb. De Boeck, 265, rue Royale, 
Brussels, and Ch. Béranger, publisher, 15, rue des Saints-Péres, Paris. — Price : 2.50 frances. 


In this volume, Mr. Nachtergal deals 
with the much discussed question of 
buckling. He gives at the commence- 
ment Euler’s formula, which he states 
in a simple manner. It is evident that 
this theory can be criticised, but hap- 
pily the author foresees this criticism, 
for he points out the faults in it. . 

M. Nachtergal states at once what his 
opinion of the Euler formula is : « It has 
been criticised in recent years. It is of 
interest to us in that we have always 
applied this formula to our metal con- 
struction work and we have never been 
mistaken. >» We think that he has good 
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reason for saying this. He insists equally 
strongly on the limits of the application 
of the Euler formula. These limits are, 
as a matter of fact, very often negligible 
for the designer, and are sometimes even 


‘omitted in low priced books of this de- 


scription. 

At the end we find the fourmule of 
Rankine and Tetmayer which are, in 
our opinion, the best to use when the 
Euler formula is at fault. 

Of the numerous examples _ given, 
many will familiarise the reader with the 
problem of buckling. 

Jae Vis 


NACHTERGAL (A.), engineer, technical school professor. — Aide-mémoiré pratique de résistance 
des matériaux (Practical reference book on the strength of metals). — One volume in 8V° (9 1/2 
< 61/2 inches) of 324 pages, with 470 figures in the text. — 1923, Published by A. De Boeck, 


265, rue Royale, Brussels. — Price : 40 francs. 


Mr. Nachtergal’s reference book gives 
the formule in general use for calculat- 
ing the strength of metal structures. He 
has written it for those engaged in tech- 
nical pursuits, and for this reason begins 
with a short introduction calling atten- 


tion to the chief points and notations 
that should be clearly understood in 
order to follow a course on the strength 
of materials. The author then touches 
on the principal tests which metals have 
to undergo. (Tensile, compression, etc.). 
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Each formula is accompanied with re- 
marks in order to make it thoroughly 
lucid and easy of application. We think, 
however, that the author might have 
brought out more clearly the limits to 
which each one of the formule might be 
applied. Most of the failures which take 
place in fact due to the loose way for- 
mule are made use of. The limits to 
which the application of the formule re- 
lative to buckling for instance are very 
important. Mr. Nachtergal points them 
out, but the work would have gained in 
value if he had put them more in evi- 
dence. 

Numerous tables of figures accompany 
the text and are a useful help in conjunc- 
tion with the latter. 

Finally, each chapter is followed by 
very interesting numerical applications, 


making it possible to deal with all cases 
met with in practice. Numerous work- 
ing drawings accompany these examples, 
in order to show how the values obtain- 
ed by calculation may be put to practical 
use, 

We regret though that the author, 
when dealing with bending, does not 
mention the methods of graphical inte- 
gration which are so simple and used so 
generally, allowing as they do the line 
of deflection to be found in all cases 
without making use of mathematical ana- 
lysis. 

The object for which the author has 
set himself out to achieve, namely, to be 
useful to technical men, has, we do not 
doubt, been amply attained. 


Jinn Ve 
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NACHTERGAL (A.), engineer, technical school professor. — Notes, calculs et tableaux relatifs aux 
ponts de chemins de fer (Notes, calculations and tables relating to railway bridges). — One volume 
in 8v° (11 X 71/2 inches) of 28 pages, with 30 figures in the text. — 1921, Published by 
Alb. De Boeck, 265, rue Royale, Brussels, and Ch. Béranger, publisher, J5, rues des 


Saints-Péres, Paris. — Price: 6 francs. 


One finds in these notes the text of 
the French Ministerial Circular of the 
8 January 1915 relating to calculations 
for testing of metal bridges. 

The author himself has added expla- 
natory notes with the object of showing 


how they may be applied to bridges of 
a single span. The numerous calcul- 
ations and tables give the value which 
occur in practical calculations. 


da We 


~ i ; ; va SBM ah G iv eae : 
jira lt SPR og ahaa 
‘cade os Ee See Sass 
TSS i74), r ‘Saree his 
ai Tai. Ts Wel Piet 
: ; : : : : "9 a cs > o P ss oe i 
: : tae shane Shh Me “gph na “wads tage 
eb ah 0? a rst 
48 Te * “maak bia, 
= oil $ X&,, 
Bean fd! 
; X oe 
r f 4 - t eek Vai seiiyte é af Ag Aye, 
3 f fe, f Towle ot ak shee Wiad Ais Hales? es 
Tis gko cs iy Daa tee ere Pers BS hy Cea si oe Fy Cree 
PCOS) OSD AEE It a acento aie ie ia ie SR tea Ati. ae 
is ; SRT ee Js. a St oe 
. he 


‘ 
* 
| a 
i= A 
= 
53 


